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Hydrology/Hydraullc Calculations PrOJect Summary
San Diego County Tentative Map 5406

Introduction

The attached drainage study represents our analysis of the pre-development and
post-development conditions for TM5406. The subject site is an undeveloped
2.08 acre lot located in Rancho Santa Fe in the County of San Diego. The site is
bordered by existing residential developments to the west and northwest, an
existing residential development to the south, and Via de la Valle to the east. The
CivilDesign computer program, which is based on the Rational Method per the
San Diego County Hydrology Manual (June 2003), was used to analyze pre and
post-development hydrology conditions. Haestad Methods’ Pondpack program
was used to analyze detention in proposed conditions. Haestad Methods’
Stormcad program was used for hydraulic calculations for the proposed storm
drain system. The 100-year storm event was used for all calculations.




Pre-Development

In pre-development conditions, runoff flows to the southeast corner of the site
and confluences at an existing pipe culvert that discharges across Via de la
Valle. (see node 160, Pre-Development Hydrology Map). Offsite drainage from
- the east flows through the site to this culvert (Basins A1, A2 A3). The flow from
these basins was calculated to be 22.8 CFS, with a time of concentration, T. of
7.77 minutes. Separate offsite drainage from the northwest (Basins B1 & B2)
- flows to Via de la Valle and runs through a small section of the site adjacent to
the street, before confluencing with the main flow at node 160. The flow from
these basins was calculated to be 18.0 CFS, with a T, of 7.56 minutes. The
confluence of these flows at node 160 was calculated to be 40.5 CFS.




Post-Development

Overall flow patterns generally remain the same in pre-development and post-
development conditions, with runoff will confluencing at the existing culvert in Via
de la Valle. An onsite storm drain system will collect flows from basins B1, C1,
C2, D1, D3, and E1. Flows collected by the storm drain system discharges to a
bioswale at node 160, and is confluenced with runoff from basin F1 at node 170.
The combined flow from these basins was calculated to be 22.2 CFS, with a T, of
9.62 minutes. The offsite flow from the northwest (Basins G1 & G2) remains the
same -~ 18.0 CFS with a T, of 7.56 minutes. The confluence of these flows at
node 170 was calculated to be 37.6 CFS. Thus there is a net reduction of 2.9
CFS at the culvert crossing Via de la Valle due to detention at the pond in basin
D3.

Low flow hydrology calculations were performed for the Basins, using a 0.2”
storm (flow based). Basins D1 and C2 discharge into a B1 inlet w/fossil filter and
then eventually flow across the bioswale in low flow conditions. Basins B1, B2
and C1 discharge directly into a pipe system which bypasses the fossil filter but
is still treated by the bioswale in low flow conditions.

Detention pond calculations were performed using Haestad Methods Pondpack
The existing and proposed pipe system was modeled. The existing 15" pipe
draining Paseo Arbolado appears to be undersized, so the driveway was
modeled as a weir. The proposed pond was used as a detention facility and a
low flow bypass culvert was designed to divert the low flow around the pond, to
prevent algae bloom, etc, and a high flow standpipe was modeled to convey
runoff to the pond. Hydrographs were developed for each facility using the
appropriate Area and C factor and T /Intensity for the post-development
condition. Rick RatHydro was used for hydrograph calculations. The resuits of
the calculations indicate a post development peak discharge of 37.6 CFS (pre
development = 40.5 CFS) with a lag time between the pre and post development
conditions of approximately 3 minutes. Based on this, development of the site
while using detention will not have an adverse effect on the exiting downstream
facilities.

The existing 12" CMP at Via de la Valle has been determined to be inadequate to
convey the 100 year storm in pre-development and post-development conditions.
The existing pipe has to convey 40.5 cfs during the peak storm. The pipe sits in
the bottom of a 5’ depression. Using Figure 4-3 of the County Drainage Design
Manual - Headwater Depth for Culverts with inlet Control Chart - it was
determined that there is well over &’ of headwater under existing conditions which
floods Via del la Valle and sends discharge down the gutter to more adequate
facilities downstream.




Conclusion

In conclusion, the proposed development does not alter historical drainage
patterns. In addition, based on current hydrology methods the existing 12" CMP
is undersized for pre-development conditions. There is a net reduction in flow
under post development conditions. Thus, the development will not worsen
existing drainage conditions.

Table 1 - Pre and Post Development Runoff Compérison

Pre Dev Basin | Area Runoff | Post Dev Basin | Area (SF) | Runoff | Difference
(SF) (CFS) (CFS)
A1,A2,A3 343688 | 22.8 B1,C1,C2,D1,D3, | 343,688 222 -6 CFS
E1,F1 : :
B1,B2 247421 | 18.0 G1,G2 247,421 18.0 0CFS
CONFLUENCE | 591109 | 37.6 CONFLUENCE | 591,109 40.5 -2.9CFS
ALL BASINS ALL BASINS
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San Diego County Hydrology Manual ‘ -~ Section: 3
- Date: June 2003 Page: 12 0f 26

" Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have
a significant effect where the drainage basin area is 20 to 600 acres. '

Table 3-2 provides limits of the length (Maximum Length (Lu)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. -Exceptioné may be approved by the “Regulating Agency” when submitted with a
- detailed study, '

Table3-2

'MAXIMUM OVERLAND FLOW LENGTH (L)
& INITIAL TIME OF CONCENTRATION (T)

Elément* | DU/ | 5% 1% 2% 3% 5% | 10%
. - Acre | Ly | T; LM T, | Imi T Iy | T Ly |T; 1Ly |T;
| Natural | 50132 70|12.5| 85|109]100]103 | 100 8.7 100] 697 -

LDR. 1 50122 70|11.5| 85(10.0{100{ 9.5} 100 80| 1001 64

LDR 12 50113} 70 10.5 85| 9.21100] 8.8|100| 7.4|100] 5.8

IDR |29 50110.7} 70100} 85| 88] 95| 8.11100[7.0]|100] 5.6

MDR = |43 5011021 70| 96| 80) 81| 95| 7.81{100] 6.7 100 | 5.3

MDR |73 50| 92| 65| 84| 80| 7.4 95| 7.0 100 6.0 100 | 4.8

' MDR 109 [ 50) 87 65| 79| 80| 69| 90| 6.4100| 5.7 100 | 4.5
MDR 145 | 50| 82| 65| 74| 80| 65| 901 60]100] 541100 4.3

HDR {24 50| 671 65| 61 75| 511 90] 49| 95| 43]|100] 3.5

| BDR 43 50| 53] 65 47 75| 40| 85 38| 95134[10027

IN.Com | |50| 53| 60| 45{ 75| 40| 85] 3.8] 95|3.4]|100] 27
G.Com | 50| 47| 60] 41] 75| 3.6| 85| 34 90[ 291100 2.4
| 0.P/Com 50| 42| 60| 37]70) 3.1 80| 29| 90| 26]100| 22/
| Limited L 50| 42| 60} 37] 70| 3.1| 80| 29| 90} 2.6|100] 2.2
General L. | 50] 37| 60| 32] 70| 27| 80| 2.6] 90§23|100] 1.9

*See Table 3-1 for more detailed description

3-12
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. Runoff Coefficients for Urban Areas
Sail Type ' ' ' Soil Type
NRCS "% Im
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HYDROLOGY CALCULATIONS — PRE DEVELOPMENT




HYDROLOGY SUMMARY

PRE-DEVELOPMENT
100 YEAR STORM
Paseo Arbolado
PROJECT NUMBER: 4357
DATE: 8/10/07
COMMENT:
COORD: N 33°00° . E 117°13
P6 (in): 2.75 P6/P24: 0.60
P24 (in): 4,60 ADJUSTED P6: 2.75
Soil Group D

BASINS A1, A2, A3-STREAM 1 7.89 22.8 7.77 5.5
BASIN B1, B2 - STREAM 2 568 18.0 7.56 56
CONFLUENCE STREAMS 1 &2 13.57 40.5 7.77
[FOTAL G = 40.5 CFS

Impervious Calculations

otel Area
168142 35.7

Basin A1

Basin A2 22589 74488 30.3
Basin A3 26415 101059 26.1
Basin B1 74512 202088 35.6

Basin B2 17245 38333 45.0




San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2006 Version 7.7

Rational method hydreology program based on

San Diego County Fleod Control Division 2003 hydrology manual
Rational Hydrology Study Date: 08/15/07

4357 PASEQ ARBOLADO

100 YEAR STORM

PRE DEVELOPMENT

8-8-2007 TJ

ER KKk Ak Hydrology Study Control Information ***#kxxkik

Rational hydreclogy study storm event year is 100.0
English (in-1b} input data Units used

Map data precipitation entered:

¢ hour, precipitation{inches} = 2.750
24 hour precipitation{inches) = 4.600
Pe&/P24 = 59.8%

San Diego hydrology manual 'C' values used

ot L e o o e o e ok o N SN R MU M A E Y R SNV B A S0 I AOVIGU U IO L R MR AR St RIS
Process from Point/Station 100.000 to Point/Station 110.000
*%x%% TNITIAL AREA EVALUATIOQN **+*% :

Decimal fraction soil group A = 0,000
Decimal fraction soll group B = 0,000
Decimal fraction seil group € = 0.000
Decimal fraction soil group D = 1.000

[COMMERCIAL area type ]
(Neighborhod Commercial }

Impervious value, Ai = 0.8C0

Sub=-Area C Value = (0.790

Initial subarea total flow distance = 85.000(Ft.)
Highest elevation = 253.50C(Ft.)

Lowest elevation = 250.950(Ft.) .
Elevation difference = 2.550{Ft.) Slope = 3.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum cverland flow distance is 85.00 (Ft)

fer the top area slope value of 3.00 %, in a development type of
Neighborhod Commercial

In Accordance With Table 3-2

Initial Area Time of Concentration = 3,80 minutes

(for -slope value of 3.00 %} .
Calculated TC of 3.800 minutes is less than 5 minutes,

resetting TC tco 5.0 minutes for rainfall intensity calculations
Rainfall intensity (I} = 7.246(In/Hr) for a 100.0 year storm
Effective runcfif coefficient used for area (Q=XKCIA) is C = 0.790
Subarea runcff = 0.286(CF8)
Total initial stream area = 0.050{Ac.)
Rl kot o e b e o T B T O T o o Y AR R R R S R A TR S T DA A
Process from Point/Station 110.000 to Point/Station 120.000
*x %% TMPROVED CHANNEL TRAVEL TIME ****
Upgtream point elevation — 250.950(FL.)
Downstream point. elevation = 227,900(Ft.)

Channel length thru subarea = 725.000{Ft.)
Channel base width = 0.000(FL.}




Slope or 'Z' of left channel bank = 50.000
Slope or 'Z' of right channel bank = 50.000

Estimated mean flow rate at midpoint of channel = 6.328 (CFS}
Manning's 'N' = 0,015

Maximum depth of channel = 2.000(Ft.}

Flow{q) thru subarea = 6.328 (CFS)

Depth of flow = 0.187(Ft.), Average velocity = 3.634 (Ft/s)
Channel flow top width = 18.663(Ft.)

Flow Velcgity = 3.63(Ft/s)

Travel time = 3.33 min.

Time of concentration = 7.13 min.

Critical depth = 0.250(Ft.)

Adding area flow to channel

Rainfall intensity (I) = 5.766(In/Hr} for a 100.C year storm
User specified 'C' value of (.550 given for subarea

Rainfall intensity = 5.766(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA} is C = (0.353 CA = 2,135

Subarea runoff = 12.023(CFS8) for 3.81C{Ac.)

Total runoff = 12,309(CFS8) Total area = 3.860(Ac.)
Depth of flow = 0.240(Ft.), Average velocity = 4,291 (Ft/s)
Critical depth = 0.32B(Ft.)

I A e b o N O A K18 N N N NE N R L S R RERE SRR A IS
Process from Point/Station 120.000 to Point/Station 130.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) **+*

Upstream point/station elevation = 227.900(Ft,)
Downstream point/station elevation =  191.400(Ft.}
Pipe length = 334.20(Ft.) Slope = 0.1092 Manning's N = (.013
No. of pipes = 1 Required pipe flow = 12,309(CF3)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 12.309(CFS)
Normal flow depth in pipe = 8.17(In.) '

Flow top width inside pipe = 14.94(In.)

Critical depth could not be calculated.

Pipe flow velocity = 18.01(Ft/s)

Travel time through pipe = 0.31 min,

Time of concentration (TC) = 7.43 min.

o T S B O U S B S O B A R U R RS U RS Y N U R A NI IS
Process from Point/Staticn 130.000 to Point/Station 140.000
*xF++ TMPROVED CHANNEL TRAVEL TIME ***%*

Covered channel

Upstream point elevation = 191.400(Ft.)
Downstream point elevation = 188.000(Ft.)
Channel length thru subarea = 40.000(Ft.)
Channel base width = 1.710(Ft.)
Slope or 'Z' of left channel bank = 0.oo00C
Slope cr 'Z' of right channel bank = 0.000
Estimated mean flew rate at midpoint of channel = 14.657 (CFS}
Manning's 'N' = 0.005
Maximum depth of channel = 0.100(Ft.)
Flow({g) thru subarea = 14.657(CFS)
Pressure flow condition in covered channel:
Wetted perimeter = 3.62(Ft.} Flow area = 0.17{8g.7rt)
Hydraulic grade line reguired at box inlet = 7410.8831(Ft.)
FPriction loss = 7243.190(Ft.)
Minor Friction loss = 171.094 (Ft.) K-Factor = 1.500
Flow Velocity = 85.71(Ft/s)
Travel time = 0.01 min.
Time of concentration = 7.44 nin.
Adding area fiow to channel
Rainfall intensity (I) = 5.606(In/Hr) for a 100.0 year storm
User specified 'C' wvalue of (0.520 given for subarea
Rainfall intensity = 5.606(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for total area
{O=KCIA} is C = (0.543 CA = 3.024




Subarea runoff = 4.644(CF8) for 1.710(Ac.)
Total runoff = 16.853({CFS)} Total area = 5.570(Ac.)

e s e o o T e ok aF S0 ST N MU S RN S SN SR AN S N A N QA S AN VR
Process from Point/Station 140,000 to Point/Station 150.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) #***+

Upstream point/station elevation = 188.C000(Ft.)
Downstream point/station elevation = 186.500(Ft.)
Pipe length = 30.00(Ft.) Slope = 0.0200 Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 16.953{CFS)
i Nearest computed pipe diameter = 18.00({(In.)
: Calculated individual pipe flow = 16.953 (CFS)
Normal flow depth in pipe = 11.32(In.)
Flow top width inside pipe = 17.3%{In.)
Critical depth could not be calculated.
Pipe flow velocity = 14.47(Ft/s)
Travel time through pipe = 0.03 min.
Time of concentration (TC) = 7.48 min.

o e O O U S S A S S VRS N S Rt A S S T SOU Y N S A R R WU IE I AR
Process from Point/Station 150.000 to Point/Station 160.000
*x&kx TMPROVED CHANNEL TRAVEL TIME ****

Upstream peint elevation = 186,500 (Ft.)

Downstream point elevation = 172.560(Ft.)

Channel length thru subarea = 92.000{Ft.)

Channel base width = 0.000(Ft.)} _

Slope or 'Z' of left channel bank = 50.000

Slope or 'Z2' of right channel bank = 50.000

Estimated mean flow rate at midpoint of channel = 19.918{CFS)
Manning's 'N! = 0,030

Maximum depth of channel = 5.0C00(Ft.)

Flow(g) thru subarea = 19.9%18(CFS)

Dapth of flow = 0.278(Ft.), Average velocity = 5.168{Ft/s}
Channel flow top width = 27.763(Ft.)

Fiow Velocity = 5.17(Ft/5)

Travel time = 0.30 min.

Time of concentration = 7,77 min. ~

Critical depth = 0.398(Ft.)

Adding area flow to channel

Rainfall intensity (I) = 5.451(In/Hr) for a 100.0 year storm
User specified 'C' wvalue of 0.500 given for subarea

Rainfall intensity = 5.451(In/Hr) for a 100.¢ year stor
Effective runoff coefficient used for total area

(O=KCIA} is C = 0,530 CA = 4,184

Subarea runoff = 5.853(CFs) for 2,320 (Ac.)

Total runoff = 22.807(CFS) Total area = 7.89C (Ac.)
Depth of flow = 0.292 (Ft.), Average velocity = 5.346(Ft/g)
Critical depth = 0.418(Ft.}

s e o e T S AT 1T o o0 T P oty S RVEOU B N S A S B A S N A A IR
Process from Point/Station 160.000 to Point/Station 160.000
*Hx+ CONFLUENCE OF MAIN STREAMS #%*%*

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 7.890(Ac.)

Runoff from this stream = 22.807 (CF8)
Time of concentration = 7.77 min.
Rainfall intensity = 5.451(In/Hr)

Program is now starting with Main Stream No., 2

: B B o T i 0 o o o ok T N SO E W N AU N Y OV OP N OO S O AN 198 RS MU SRS
"""""""""""""""" —Process from Polnt/Station 2007000 to Point/Station ZT0-. 000
o *x+% TNITIAL AREA EVALUATICQN ***x*




0.000

il

Decimal . fraction soil group A

Decimal fraction soll group B = (.000

Decimal fraction soil group C = 0.000

Decimal fraction scil group D = 1.000

[COMMERCIAL area type ]
(Neighborhod Commercial )

Impervicus value, AL = 0.800

Sub-Area C Value = 0.790

Initial subarea total flow distance = 85.000(Ft.}
Highest elevation = 253.500(Ft.)

Lowest elevation = 250.,950{Ft.)

Elevaticon difference = 2.550(Ft.) Slope = 3,000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance i1s 85.00 (Ft)

for the top area slope value of 3.00 %, in a development type of
Neighborhod Commercial

In Accordance With Table 3-2

Initial Area Time of Concentration = 3.80 minutes

(for slope value of 3.00 %)
Calculated TC of 3.800 minutes is less than 5 minutes,

resetting TC to 5.0 minutes for rainfall intensity calculations
Rainfall intensity (I} = 7.246(In/Hr) for a 1¢0.0 year storm
Effective runoff ceoefficient used for area {(O=KCIA} is C = 0.7990
Subarea runoff = 0.286(CFS)
Total initial stream area = 0.050(Ac.)

a2t o o e S O L S NN A VIS R VI T BTt S PR S NSRRI YRR SR RIIY
Process from Point/Station 210.000 to Point/Station 220.000
wakk TMPROVED CHANNEL TRAVEL TIME ***%

Upstream point elevation = 250.950(Ft.)
Downstream point elevatien = ° 220.000(Ft.)
Channel length thru subarea = 360.000(Ft.}
Channel base width = 0.000{Ft.)

Slope or 'Z' cf left channel bank = 50,000
Slope or '2' of right channel bank = 50.000

Estimated mean flcw rate at midpeint of channsl = 9.182 (CFS)
Manning's 'N' = 0.030
Maximum depth of channel = 5.000(Ft.)

Flow (g} thru subarea = 9.182(CFS8)

Deplli of Mow = 0.231(Ft.), Average velocity = 3.403(Ft/s)
Channel flow tcp width = 23.083({Ft.)

Flow Velocity = 3.44(Ft/s)

Travel time = 1.74 min.

Time of concentration = 5.54 min.

Critical depth = 0.291(Ft.)

Adding area flow t¢ channel

Rainfall intensity (I} =" 6.780(In/Hr) for a 100.0 year storm
User specified 'C' value of 0.550 given for subaresa

Rainfall intensity = 6.780(In/Hr) for a  100.0 year storm
Effective runoff coefficient used for total area

{(Q=KCIA) 18 C = 0.553 CA = 2.652

Subarea runoff = 17.624(CF5) for 4.750(Rc.)

Total runcff = 17.980(CF8) Total area = 4,800(Ac.)
Depth of flow = 0.297(Ft.), Average velocity = 4.073{(rt/s)
Critical depth = 0.381(Ft.)}

A T A A A A BN S ST S A SR AR R BT N U A SISO U R A
Process from Point/Station 220.000 to Point/Station 160.000
**x+ TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 220.000({Ft.}

Downstream point elevation = 172.560(Ft.)

Channel length thru sukarea = 680.000(FL.}

Channel base width. = 0.000(Ft.)

Slope or 'Z' of left channel bank = 10.000

Slope or "4' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 18.006(CFS8)

Manning's 'N' = 0.030




Maximum depth of channel = 5.000(Ft.)

flow(g) thru subarea = 18.006(CF5)

Depth of flow = 0.566(Ft.), Average velocity = 5.621(Ft/s)
Channel flow top width = 11.320(Ft.)

Flow Velocity = 5.62(Ft/s)

Travel time = 2.02 min.

Time of concentration = 7.56 min.

Critical depth = 0.727(Ft .}

Adding area flow to channel

Rainfall intensity (I) = 5.550(In/Hr) for a 100.0 year storm

User specified 'C' value of 0.600 given for subarea
The area added to the existing stream causes a

a lower flow rate of @ = 17.649(CES)

therefore the upstream fiow rate of Q = 17.980(CFS) is being used
Rainfall intensity = 5.550{In/Hr) for a 100.0 year storm
Effective runcff coefficient used for total area

(Q=KCIA) is C = 0,560 CA = 3.180

Subarea runoff = 0.000(CFS} for 0.880(Ac.)

Total runoff = 17.98C(CFS) Total area = 5.680(Ac.)
Depth of flow = 0.566(Ft.), Average velocity = 5.61%({Ft/s)
Critical depth = C.727(Ft.}

B e R I i o o T o A N A K S SN RS MR R S SR R R MR I ROV RO SRR
Process from Point/Station 160.000 to Point/Station 160.000
*hk & CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 5.680{Ac.)
Runoff frem this stream = 17.880(LF8)
Time of concentraticn = 7.56 min.
Rainfall intensity = 5.550({In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) {(min) (In/Hr)
1 22.807 7.77 5.451
2 17.980 7.56 5.550
Cmax{l) =

1.000 = 1.000 * 22.807) +

0.982 * 1.000 * 17.980) + = 40,464
Qmax(2) =

1.000 * 0.972 * 22.807) + _

1.000 + 1.000 * 17.980) + = 40.156
Total of 2 main streams to confluence:
Flow rates before confluence point:

22.807 17.980
Maximum flow rates at confluence using above data:
40.464 40.156

Area of streams before confluence:

7.890 5.680
Results of confluence:
Total flow rate = 40,464 (CF8)
Time of concentration = 7,774 min.
Effective stream area after conflucnce = 13.570(Ac.)

End of computations, total study area = 13.5870 {Ac.)




_ HYDROLOGY CALCULATIONS — POST DEVELOPMENT




HYDROLOGY SUMMARY

POST-DEVELOPMENT
100 YEAR STORM
Paseo Arbolado
PROJECT NUMBER: 4357
DATE: 8/10/07
COMMENT:
COORD: N 33°00’ E 117°13%
P6 (in): 275 P6/P24: 0.60
P24 (in): 460 ADJUSTED P6: 2.75
Soil Group D

Impervious Calculations

Basin B1
Basin C1
Basin C2
Basin D1
Basin D3
Basin E1
Basin F1
Basin G1
Basin G2

*imper Aréa. - Total Area:

BAS

B1 3.86 12.3 7.32 5.67

¢t 0.93 28 852 . 6.11

c2 0.29 1.8 3.31 7.25

D1 0.97 5.2 2.9 7.25

D3 0.28 0.9 858  6.07

E1 1.23 43 8.24 5.25

F1 0.33 0.9 6.68 6.01
“CONFLUENCE - STREAM 1 7.89 222 9.62 48
BASIN G1, G2 - STREAM 2 568 180 756 56

[CONFLUENCE STREAMS 182 13.57 37.6 9.62

60024 168142 357 0.55

9241 40613 22.8 0.48
11415 12745 89.6 0.86
30018 42323 70.9 0.74
2975 11989 24.8 0.49
29558 53555 56.2 0.86
2310 14387 16.1 0.4
74512 209088 35.6 0.55
17245 38333 45.0 0.60

[fTOTALG=_37.6 CFS




San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, {c)1991~2006 Version 7.7

Rational method hydrology program based on

San Diego County Flood Contrel Division 2003 hydrology manual
Rational Hydreoclogy Study Date: 08/14/07

4357 PASEC ARBOLADO

100 YEAR STORM

POST DEVELOPMENT BASIN Bl

8-8-2007 TJ
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Rational hydrology study storm event year is 100.0
English {in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation{inches) = 2.750
24 hour precipitation(inches) = 4.600
P6/P24 = 59.8%

San Diego hydrology manual 'C' wvalues used

D o b B 20 0 AC 0 O S A N WU A R DSOS N U S I A S S ST O S A AR S SRS
Process from Point/Station 100.000 to Point/Station 110.000
*kkx INITIAL AREA EVALUATION ***x¥ -

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Pecimal fraction soll group C = 0.000
Decimal fraction soil group D = 1.000

[COMMERCIAL area type ]

{(Neighborhod Commercial }

Impervious value, Ai = 0,800

Sub-Area C Value = 0.790

Initial subarea total flow distance = 85.000(Ft.}

Highest elevation = 253.500{Ft.}

Lowest elevation = 250.950(Ft.)

Elevation difference = 2.550(Ft.} Slope = 3.000 %

Top of Initial Area Slope adjusted by User to 2.941 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 85.00 (Ft) -

for the top area slope value of 2.94 %, in a development type of
. Neighborhod Commercial

In Accordance With Table 3-2

Initial Area Time of Concentration = 3.80 minutes

(for slope value of 3.00 %) |
Calculated TC of 3.800 minutes is less than 5 minutes,

resetting TC to 5.0 minutes for rainfall intensity calculations
Rainfall intensity (I} = 7.246(In/Br) for a 100.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.790
Subarea runoff = 0.286(CF3)

Total initial stream area = Q.GSO(AC.)

B b o 0 U WU U 0 U 0 S M A 0 SO0 O M S 0 o0 2 NS T A 0 M N A OF S 0 S S O S A AR I
Process from Point/Station 110.000 to Point/Station 120,000
*kxx TMPROVED CHANNEL TRAVEL TIME #**%#k% )

Upstream point elevation =  250.950(Ft.)
Downstream point elevation = 227.900(Ft.)
Channel length thru subarea = 725.000(Ft.)




Channel base width = 0.000(Ft.)
Slope or *Z' of left channel bank = 50.000
Slope or 'Z' of right channel bank = 50.000

Estimated mean flow rate at midpoint of channel = 6.328{CIFS)
Manning'™s "N = (.015 -
Maximum depth of channel = 2.000(Ft.)

Flow(qg) thru subarea = 6.328 (CFS)

Depth of flow = 0.187{Ft.), Average velocity = 3.634(Ft/s)
Channel flow top width = 18.663{Ft.)

Flow Velocity = 3.63(Ft/s)

Travel time = 3.33 min.

Time of concentration = 7.13 min.

Critical depth = 0.250(Ft.)

Adding area flow to channel

Rainfall intensity (I) = 5.766(In/Hr) for a 100.0 year storm
User specified 'C' value of 0.550 given for subarea

Rainfall intensity = 5.766{In/Hr} for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) i5 C = 0.553 CA = 2.135

Subarea runoff = 12.023(CF8) for 3.810(Ac.)

Total runoff = 12,309 (CFS8) Total area = 3.860(Aq.)
Depth of flow =  0.240(Ft.}, Average velocity = 4,291 (Ft/s)
Critical depth = 0.328(Ft.)

End of computations, total study area = 3.860 (Ac.)




San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Bngineering Software, (c)1991-2006 Version 7.7

Rational method hydrology program based on

San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study : Date: 08/14/07.

4357 PASEQ ARBOLADO

100 YEAR STORM

POST DEVELOPMENT BASIN C1
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Rational hydrology study storm event year is 100.0
English (in-lb) input data Units used

Map data precipitation entered:

6 hour, precipitation{inches) = 2.750
24 hour precipitation{inches) = 4,600
P6/P24 = 59,.8%

San Diego hydrology manual 'C' values used

R e L S e a0 1 o o o S I WU N S S AT O S B O A0 S A RS B U SR WO TR RS
Process from Point/Station 400.000 to Point/Station 410.000
*kkk TNITIAL AREA EVALUATION **%#

Decimal fraction soil group A = 0.000
Dacimal fraction soil group B = 0.000
Decimal fracbion soil group € = 0.000
Decimal fraction soil group D = 1.000

[MEDIUM DENSITY RESIDENTIAL 1

{10.9 DU/A or Less )

Impervious value, Ai = 0.450

Sub~Area C Value = 0,600

Initial subarea total flow distance = 60.000(Ft.)

Highest elevation = 233.800(Ft.)

Lowest elevation = 22B8.500(Ft.)

Elevation difference = 5.300(Ft.} Slope = 8.833 %
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 (Ft)

for the top area slope value of 8.83 %, in a development type of
10.9 DU/A or lLess

In Accordance With Table 3~2

Initial Area Time of Concentration = 4.50 minutes

(for slope value of 10.00 %)
Calculated TC of 4.500 ninutes is less than 5 minutes,

resetting TC to 5.0 minutes for rainfall intensity calculations
Rainfall intensity (I} = 7.246(In/Hr} for a 100.0 year storm
Effective runoff coefficient used for area (0=KCIA} is C = 0.600
Subarea runoff = - 0.174 {CF8)
Total initial stream area = 0.040(Ac.)

B i L T kR N N S R S S
Process from Point/Station 410.000 to P01nt/Statlon 140,600
*%*+ TMPROVED CHANNEL TRAVEL TIME #*#%%+*

Upstream point elevation = 228.500{Ft.)
Downstream point elevation = 194 .500(Ft.}
Channel length thru subsrea = 296.000(Ft.)

Channel base width = O.GOO(Et.)




Total initial stream area = o 0.040(Ac.)

B I T N T s e 2 A A0 O U IO I W S MU OB S S I S B O N VB B UM B B
Process from Point/Station 410.000 to Peoint/Station 140.000
*+++ TMPROVED CHANNEL TRAVEL TIME **+% -

Upstream peint elevation = 22B.5C0(Ft.}
Downstream point elevation = 184.500(Ft.)
Channel ‘length thru subarea =  296.000(Ft.)
Channel base width= 0.000(Ft.)

Slope or 'Z' of left channel bank = 50.000
Slope or 'Z' of right channel bank = 50.000

"Estimated mean flow rate at midpoint of channel = 1.510(CF8)
Manning's "N’ = 0.030

Maximum deptihh of channel = 2.00C(Ft.)

Flow({g} thru subarea = 1.510({CFs)

Depth of flow = 0.111(Ft.), Average velocity = 2.444(Ft/s)
Channel flow top width = 11.115(F¢t.)

Flow Velocity = 2.44(Ft/s)

Travel time = . 2.02 min.

Time of concentration = ©.52 min.

Critical depth = 0.142(Ft.)

Adding area flow to channel

Rainfall intensity (I} = 6.107 (In/Hr) for a 10G.0 year storm
User specified '"C' value of 0.480 given for subarea

Rainfall intensity = 6.107{In/Hr}) for a 100.0 year storm
Effective runoff coefficient used for total area '

(Q0=KCIA} is C = 0.485 CA = 0.451

Subarea runoff = 2.581(CFs) for 0.8%0(Ac.)

Total runoff = 2.755(CFS)Total area = 0.9830(Ac.)
Depth of flow = 0.13%9(Ft.}, Average velocity - 2.841(FL/s)
Crilical depth = 0.1BO(Ft.)

Brid of computaticns, total study area = 7 0.93C (Ac.}




San Diego Céunty Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2006 Version 7.7

Rational method hydrology program based on

San Diego County Flood Control Division 2003 hydroleogy manual
Raticonal Hydrology Study Date: 08/14/07

4357 PASEQC ARBOLADO

100 YERR STORM
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8~8~2007 TJ

hedok ok ko ok Hydrology Study Control Information ##*#kdddkkk

Rational hydrology study storm event year is 100.0
English (in-1lb)} input data Units used

Map data precipitation entered:

6 hour, precipitation(inches} = 2.750
24 hour precipitation(inches) = 4.600
P6/P24 = 59.8%

San Diego hydrology manual 'C' values used

++++++++++¥+++++++++++++++++++++++++++++++++++++++++++++++++}+++++++++
Process from Peoint/Station 500.000 to Point/Station 510.000
*%kkk TNITIAL AREA EVALUATION *+*#%* : )

0.000

Decimal fraction soil group A =

Decimal fraction soil group B = (0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[COMMERCTAL area type ]
{Neighborhod Commercial )

Impervipus value, Ai = 0.800

Sub-Area C Value = 0.790 .

Initial subarea total flow distance = 100.000(Ft.}
Highest elevation = 212.000(Ft.}

Lowest elevation = 204.000(Ft.)

Elevation difference = 8.000(Ft.} Slope = £.000 %
INITIAL AREA TIME OF CONCENTRATICON CALCULATIONS:

The maximum overland (low distance iz 100.00 (FL)

for the top area slope value of 8.00 3, in a development type of
Neighborhod Commercial

In Accordance With Table 3-2

Initial Area Time of Concentration = 2.70 minutes

(for slope value of 10,00 %)
Calculated TC of 2.700 minutes is less than 5 minutes,

regetting TC to 5.0 minutes for rainfall intensity calculations
Rainfall intensity (I} = 7.246{In/Hxr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA} is C = 0.79%0
Subarea runoff = 0.401 {(CFS3)
Total initial stream area = 0.070({Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++}+++++++++++++++++++++
oy Process from Point/Station 510.000 to Point/Station 150.000
: **k++% TMPROVED CHANNEL TRAVEL TIME ***%

Upstream point elevation = 204.000(Ft.)
Downstream point elevation = 195.000(Ft.)
Channel length thru subarea = 118.000{Ft.}
Channel base width = 0.000(Ft.}




Slope or 'Z' of left channel bank = 50.000
S5lope or 'Z' of right channel bank = 50,000

Estimated mean flow rate at midpoint of channel = 1.030(CFS)
Manning's 'N' = 0.015 \
Maximum depth of channel = 2.000(Ft.)

Flow(g) thru subarea = 1.030(CFS)

Depth of flow = 0.080(Ft.), Average velocity = 3.204(Ft/s)
Channel flow top width = 8.019(Ft.)

Flow Velocity = 3.20(Ft/s)

Travel time = 0.61 min.

Time of concentration = 3.31 min.

Critical depth = 0.121({Ft.}

Adding area flow to channel

Calculated TC of 3.314 minutes is less than 5 minutes,
resetting TC to 5.0 minutes for rainfall intensity calculations
Rainfall intensity (I) = 7.246(In/Hr) for a 100.0 year storm
User specified 'C' value of 0.850 given for subarea

Rainfall intensity = 7.246{In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.836 CA = 0.242

Subarea runoff = 1.355(CFS) for 0.220(Ac.)
Total runoff = 1.75%6(CFS) Total area = 0.290{Ac.)
Depth of flow = 0.098(Ft.), Average velocity = 3.661(Ft/s)
Critical depth = 0.150C{Ft.)

End of computations, total study area = 0.290 (Ac.)




San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2006 Version 7.7

Rational method hydrology program based on

San Diego County Flood Control Division 2003 hydrology manual
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Rational hydrology study storm event year is | 100.0
English {in-1lb} input data Units used

Map data precipitation entered:

6 hour, precipitation{inches) = 2.750
24 hour precipitation(inches) = 4,600
P6/pP24 = 59.8%

San Diego hydrology manual 'C' values used
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Process from Point/Staticn - 200.000 to Point/Station 210.000
wk%xk TNITIAL AREA EVALUATION #**%

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group € = 0.0600
Decimal fraction soil group D = 1.000

[COMMERCIAL area type ]
{Neighborhod Commercial )

Impervicus value, Ai = 0.800

Sub~Area C Value = 0.790

Initial subarea total flow distance = 40.000(Ft.}
Highest elevation = 230.500(Ft.)

Lowest elevation = 224,000(FL.)

Elevation difference = 6.500(Ft.) Slope = 16.250 %
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 (Ft)

for the top area slope value of 16.25 %, in a development type of
Neighborhod Commercial

In Accordance With Table 3-2

Initial Area Time of Concentration = 2.70 minutes

(for slope value of 10.00 %)
Calculated TC of 2.700 minutes is less than 5 minutes,

resetting TC to 5.0 minutes for rainfall intensity calculations
Rainfall intensity (I} = 7.246(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.790
Subarea runoff = 0.286 (CFS)
Total initial stream area = 0.050(Rc.}
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Process from Point/Station 210.000 to Point/Station 220,000
*xkx FTMPROVED CHANNEL TRAVEL TIME *+%*

Covered channel

Upstream point elevation = 224.000(Ft.)
Downstream point elevation = 211.000(Ft.)
Channel length thru subarea =  150.000(Ft.)




Channel base width = 0.970(Ft.)
Slope ox '"Z' of left channel bank = 0.000
Slope or 'Z' of right channel bank = 0,000
Estimated mean flow rate at midpoint of channel = 2.794 (CFS)
Manning's 'N’ = (.005
Maximum depth of channel = 0.100(Ft.)
Flow(g) thru subarea = 2.794 (CFS}
oy Pressure flow condition in covered channel:
o Wetted perimeter = 2.14(Ft.} Flow area
i Hydraulic grade line required at box inlet
Friction loss = 1230.342(Ft.}
"3 Minor Friction loss = 0.000(Ft.) K-Factor = (.,000
j Flow Velocity =  2B8.80(Ft/s)
! Travel time = 0.09 min.
Time of concentration = 2.79 min.
Adding area flow to channel
Calculated TC of 2,787 minutes is less than 5 minutes,
: resetting TC to 5.0 minutes for rainfall intensity calculations
Rainfall intensity {(I) = 7.246(In/Hr) for a 100.0 year storm
] User specifled 'C' value of 0.740 given for subarea
! Rainfall intensity = 7.246{In/Hr} for a 100.0 year storm
' Effective runoff coefficient used for total area
(Q=KCIA) is C = 0.743 CA = 0.720
Subarea runoff = 4,933(CFS) for 0.920{Ac.)
Total runoff = 5.219{CF8} Total area = 0.970 (Ac.)
End of computations, total study area = 0.970 (Ac.)

0.10{Sq.Ft)
1217.342(Ft.)

[




Channel base width w 0.000({Ft.)

Slope or '2' of left channel bank = 50.000

Slope or 'Z' of right channel bank = 50.000

Estimated mean flow rate at midpoint of channel = 2.269(CF3)
Manning's 'N' = (0.015

Maximum depth of channel = 2.000({Ft.)

Flow{g) thru subarea = 2.269({CF38)

Depth of flow = 0.117(Ft.), Average velogity = 3.320{Ft/s)
Channel flow top width = 11.692{Ft.)

Flow Velocity = 3.32({Ft/s)

Travel time = 2.54 min.

Time of concentration = B.24 min.

Critical depth = 0.166(Ft.}

_— Adding area flow to channel

! Rainfall intensity (I} = 5.252(In/Hr) for a 100.0 year storm
User specified 'C' value of 0.660 given for subarea

Rainfall intensity = 5.252(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area '

(Q=KCIA) is C = 0.658 CA = 0.809

Subarea runoff = 4.048B (CFS8) for 1.180({Ac.)

Total runoff = 4.247(CFS) Total area = 1.230(Ac.)
Depth of flow = 0.148(Ft.), Average velocity = 3.883(rt/s)
Critical depth = 0.214(Fx.)

End of computations, total study area = 1.230 (Ac.)




[——

Time of concentration = 9.62 min.
Critical depth = 0.410(Ft.)

o L T 0 B B B e o S T ML T e o
Process from Point/Station 170.000 to Peint/Station - 170.000
FH%% CONFLUENCE OF MAIN STREAMS **x* -

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 7.560(Ac.)
Runoff from this stream = 21.460{CFS8)
Time of concentration = 9.62 min. ’
Rainfall intensity = 4.751 (In/Hr)

Program is now starting with Main Stream No, 2

H T T S S T T BN 0T SNSRI I O R V1O Y X 10 NS R S SRS BE Y B B SRSSAS
Process from Point/Station 700.000 to Point/Station 710.000
*¥*x%% TNITIAL AREA EVALUATION *k ek

Decimal fraction soil greoup & = 0.000
Decimal. fraction soil group B = 0.000C
Decimal fraction scil group C = 0.000

Decimal fraction scoil group D = 1.000

{MEDIUM DENSITY RESIDENTIAL ]
(4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0.520

Initial subarea total flow distance = 55.000(Ft.)
Highest elevation = 211.200{Ft.)

Lowest elevation = 205.000{Ft.}

Elevation difference = . 6.200(Ft.) Slope = 11.273 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 (Ft)

for the top area slope valus of - 11.27 %, in a development type of
4.3 DU/A or Less

In Accordance With Table 3-2

Initial Area Time of Concentration =  5.30 minutes
{(for slope vaiue of 10.00 %)
Rainfall intensity (I} = €.978(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.520
Subarea runoft = ~0.14% {CFS)
Total initial stream area = 0.040(Ac.)

B o o S S AL ST SV S AU S SUAF AU S SN PR RFNTRFI AT S ST RPR ST

Frocess from Point/Station " 710.000 to Peint/Station 170.000
*%%% TMPRCVED CHANNEL TRAVEL TIME #%*%%%*

Upstream point elevation = 205.000(Ft.)

Downstream point elevation =  172.560(Ft.)

Channel length thru subarea = 185.000(Ft.)

Channel base width= 0.0C0(Ft.)

Slope or "Z' of left channel bank = 50.000
Slope or 'Z' of right channel bank = 50.000

Estimated mean flow rate at midpeint of channcl - 0.558 (CFS)
Manning's 'N! = (3,030
Maximum depth of channel = 5.0006(Ft.)

Flow{g) thru subarea = 0.558{CF5)




Time of concentration = 5.54 min.

Critical depth. = 0.291(Ft.)
Adding area flow to channel
Rainfall intensity (I} = 6.780(In/Hr) for a 1060.0 year storm
User specified 'C' value of 0.550 given for subarea
Rainfall intensity = 6.780{In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area
{(C=KCIA) is C = 0.553 CA = 2.652
Subarea runoff = 17.694 (CFS5) for 4,750 (A, }
Total runcff = 17.980(CFS)Total area = 4.800(Ac.)
Depth of flow = 0.287(Ft.), Average velogity = 4.073(Ft/s)

Critical depth = 0.3B81(Ft.)

e 2 20 0 e T T B B R W S U B R B 5 0 8 Y U (LSO VR R S S TS U RS
Process from Point/Station 820.000 to Point/Station 170.000
Fhxk TMPROVED CHANNEL TRAVEL TIME **x%x%

Upstream peint elevation = 220.000(Ft.)
Downstream point elevation = 172.560(Ft.)
Channel length thru subarea = 680.00G(Ft.)
Channel base width= . 0,0C0(Ft.}

Slope or '2' of left channel bank = 10.000
Slope or 'Z' of right channel bank = 10.000

Estimated meanh flow rate at midpoint of channel = 18.006(CFS)
Manning's 'N' = 0.030
. Maxzimum depth of channel = 5.00C(Ft.}
Flow(q) thru subarea = 18.006 (CFS}
Depth of flow = 0.5e6(Ft.), Average velocity = 5.621(Ft/s)
Channel flow top width = 11.320{Ft.)
Flow Velocity = 5.62{Ft/s)
Travel time = 2.02 min,
Time of concentration = 7.56 min.
Critical depth = 0.727(Ft.)
Rdding area flow to channel
Rainfall intensity (I} = 5.550(In/Hr) for a 100.0 year storm

User specified 'C' value of 0.600 given for subarea
The area added to the existing stream causes a

a lower flow rate of Q = 17.649(CFS) ‘

therefore the upstream flow rate of ¢ = 17.980(CFS) is being used
Rainfall intensity = 5,.550{In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIR) is C - 0.560 CA = 3.180

Subarea runoff = 0.000{CF]) for 0.880{Ax.)

Total runcff = 17,980 (CFS)Total area = 5.680(Ac.)

Depth of flow = 0.566(Ft.), Average velocity = 5.619(Ft/s)

Critical depth = 0.727(Ft.)

B e o I B R I i
- Process from Point/Station 170.00C to Point/Station - 170.000
| oWkk% CONFLUENCE OF MAIN STREAMS *¥*#

The following data inside Main Stream is listed:
In Main Strcam number: 2

Stream flow area = 2.680(Ac.)

Runcoff from this stream = 17.980(CFS)
Time of concentration = 7.56 min.
Rainfall intensity = 5.550 (In/Hr)

Summary of stream data:




- Stream Flow rate TC Rainfall Intensity

No. (CFS) {min) : (In/Hr)
1 22.165 9.62 4.751
2 17.880 7.5%6 5.550
Qmax{l) = .

1.000 * 1.000 . * 22.165) +
‘ 0.856 * 1.000. * 17.980¢) + = 37.556
Omax (2} = :

1.000 * 0.786 * 22.165) +

1.000 = 1.000 * 17.980) + = 35.397
Total of 2 main streams to confluence:
Flow rates before confluence point:

22.165 17.980
Maximum flow rates at confluence using above data:
37.554 35.397

Area of streams before confluence:

7.890 5.680
Results of confluence:
Total flow rate = 37.556(CFS)
Time of concentration = 9.619 min.
Effective stream area after confluence = 13.570{Ac.}

End of computations, total study area = 13.570 (Ac.)
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PASEO ARBOLADO - HYDROGRAPH DATA
™ 5406 8-10-2007

RATIONAL METHOD HYDROGRAPH PROGRAM RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 2001 RICK ENGINEERING COMPANY COPYRIGHT ' 2001 RICK ENGINEERING COMPANY
RUN DATE 8/16/2007 RUN DATE 8/18/2007
HYPRQGRAPH FILE NAME Texi1 HYDROGRAPH FILE NAME Text?
TIME OF CONCENTRATION 7.77 MIN. TIME OF CONCENTRATION 9.62 MIN.
& HOUR RAINFALL 2.75 INCHES 6 HOUR RAINFALL 27.5 INCHES
BASIN AREA 13.57 ACRES BASIN AREA 13.57 ACRES
RUNOFF COEFFICIENT 0.54 RUNOFF COEFFICIENT 0.57
PEAK DISCHARGE 40.48 CFS PEAK DISCHARGE 37.56 CFS
PRE DEVELOPMENT POST DEVELOPMENT
TIME (MIN) Qygp (CFS) TIME (MIN) Qg0 (CFS)
0 0 0 0
8 1.2 , ' 10 127
16 122 20 13
24 1.26 30 1.35
32 1.28 40 1.7
40 1,32 50 143
48 1.34 ‘ 60 147
56 1.39 70 1.54
84 142 80 158
72 1.47 90 1.66
80 15 100 1.7
88 1.57 110 1.81
96 16 120 1.87
104 168 130 2.01
112 1.72 140 2.09
120 182 150 227
128 1.87 160 2.37
136 1,98 ‘ 170 263
144 205 180 279
152 22 . ‘ 180 3.2
160 2.28 200 3.47
168 2.48 210 4.24
176 26 220 4.83
184 2.88 : - 230 7.4
192 3.06 240 8.28
200 3.5 250 37.56
208 as 260 5.69
216 464 270 3.81
224 529 280 2.98
232 7.76 290 25
240 9.69 300 217
248 40.46 , 310 1.94
286 623 320 1.76
264 417 330 162
272 3.26 . 340 15
280 273 350 14
288 2.38 360 1.32
206 2.12 370 0
304 1.92 '
312 1.77
320 1.64
328 1.54
336 145
344 1.37
352 13
360 1.24
368 0

U\idatalengineeringW357_R\HYDROLOGYW357Hydrographs.xis




PASEO ARBOLADO - HYDROGRAPH DATA
TM 5406 8-10-2007

Q (CFS)

PRE AND POST HYDROGRAPH COMPARISON
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Type.... Master Network Summary

Page 2.01
Name.... Watershed

File.... U:\ldata\engineering\4357~R\HYDROLOGY\détention\post detention total system.ppw

MASTER DESIGN STORM SUMMARY

Hydrograph Queue Only Network

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method
Hydrograph File Import Opticn Used For 7 node(s)

{(*Node=0Outfall; +Node=Diversion;)
L=Left;

{Trun= HYG Truncation: Blank=None;

Return HYG Vol

Node ID Type Event ac-ft
120 0 ™ powo 100 .482
+120 OUT POND 100 .482
130 IN POND 100 617
130 OUT POND 100 617
140 IN POND 100 .778
£ 140 OUT POND 100 .783
150 . IN POND 100 1.024
150 OUT POND 100 1.021
¥160 JoT 100 1.021
220 N POND 100 175
+220 OUT PONKD 100 . 175
320 IN POND 100 059
320 oUT POND 100 .059
HYD Bl HYG 100 .482

246.
247.
247,
247.
247.
247.
245,
246.
246.
Z48.

245,

R=Rt;

-00-

00

oo

00

00

00

0o

00

00

00

00

0o

LR=Left&RL)

Qpeak
cfs

11.51
16.44
16.42
21.46
.21.46
21.46°

7.94

12.31

ft

205,

191.

i86.

207.

196,

Max WSEL

.78

99

20

g0

G4

47

Max

Pond Storage

ac-ft

.000

.001

.001

.000

.001

.019

5/N: 40YXYWH3GY8A
PondPack (10.00.016.00)2:48 DM8/15/2007

San Dieguito Fngineering, Inc.




Type.... Master Network Summary : Page 2.02

Name.... Watershed
File.... U:\ldata\engineering\4357_ R\HYDROLOGY\detention\post detention total system.ppw
MASTER NETWORK SUMMARY
; 3CE Unit Eydrograph Method
’ : Hydrograph File Import Option Used For 7 node(s)
) (*Node=0utfall; +Node=Diversicn;]}
{(Trun= HYG Truncation: Blank=Ncne; L=Left; R=Rt; LR=Left&Rt)
. Max
Return BYG Vol Qpeak Opeak Max WSEL Pond Storage
Node 1ID . Type Event ac-ft Trun min cfs ft ac-ft
HYD ClL HYG 100 .101 245,00 2.76
HYD C2 EYG 10GC 056 245,00 1.76
BYD D1 HYG 100 .163 245.00 5.22
3 HYD D3 HYG 100 . .031 246.00 .88
HYD E1 HYG 100 .185 -~ 248.00 ' 4.25
*QUT 20 JCT 100 .982 245.00 24.58
; PRE DEV INFLOW A HYG 100 . 982 245.00 24,58
S/N: 40YXYWH3GYSA ‘ ‘ San Dieguito Enginéering, Inc.

PondPack (10.00.016.0C)2:48 PMB/15/2007




Type.... Executive Summary (Nodes) Page 3.01

Name.... Watershed . Event: 100 yr

File.... U:\ldata\engineering\435T_R\HYDROLOGY\detention\post detention total sysfem.ppw
Storm... 100 Tag: 1C0

NETWORK SUMMARY -~ NODES
é “{Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)
HYG Vol Opeak Qpeak Max WSEL
Node ID Type ac-ft Trun. min cfs ft
: 120 IN POND .482 245,00 12.31
: Divert 120 OUT  POND .482 245.00 11.68 230.79
130 IN POND .617 246.00 11.53
130 OUT POND .617 246.00 11.51 205.99
140 IN POND .778 247.00 16.44
140 QUT POND .783 L 247.00 16.42 191.20
150 IN POND 1.024 L - 247.00 21.46 :
i - 150 . QUT  POND 1.021 L 247.00 21.46 186.80
: outfall 160 JCT 1.021. L 247.00 21.486
i 220 IN POND L1750 245.00 7.94
220 QUT FOND .17% 246.00 7.44 207.94
320 ° IN . POND .059 246.00 5.75
: 3zo0 QUT POND .059 248.00 3.01 196.47
i ' HYD Bl § HYG .482 245.00 12.31 C
HYD C1 HYG .101 245.00 2.76
HYD C2 ‘HYG .056 245.00 1.76
HYD Dl HYG .163 245,00 5.22
HYD D3 HYG .031 246.00 .88
; HYD El HYG .1865 248.00 - 4.25
Qutfall QUT 20 - JCT .982 245.00 24.58
PRE DEV INFLOW A HYG . 982 245,00 24.58
S/N: 40YXYWH3GYSA San Dieguito Engineering, Inc,

PondPack (10.00.016.00)2:49 PM8/15/2007




.. Executive Summary (Links)

Page 3.02

PondPack (10.00.016.00)2:50 PMB/15/2007

Type. .
Name.... Watershed . Event: 100 yr
File.... Us\ldata\engineering\4357 R\HYDROLOGY\detention\post detention total system.ppw
Storm... 100 Tag: 100
NETWORK SUMMARY -- LINKS
{UN=Upstream Node; DL=DNstream End of Link; DN=DNstream Node)
{(Trun.= HYG Truncaticn: Blank=None; L=Left; R=Rt; LR=Left & Rt}
HYG vol Peak Time Peak Q
Link ID Type ac-ft Trun, min cfs End Points
ADDLINK 70 ADD UN 82 245.00 24.58 PRE DEV INFLOW A
i DL . 982 245.00 24.58
DN .882 245.00 24.58 0OUT 20
FLOW D1 ADD Ul 163 245.00 5.22 HYD D1
DL .163 245.00 5.22
DN 175 245.00 7.94 220 IN
FLOW Bl ADD UN .482 245.00 12.31 HYD BI
DL 482 245,00 12.31
DN 482 245,00 12.31 120 IN
FLOW C1 ADD UN L1011 245.00 2.76 HYD C1
DL 101 245.00 2.76 -
DN .778 247.00 16.44 140 N
FLOW C2 ADD UM - .056 245.00 1.76 HYD C2
C DL .056 245.00 1.76
DN 1.024 L 247.00 21.46 150 In
FLOW D3 ADD Un .031 246.00 .88 - HYD D3
DL L031 246.00 .88
DN .059 246.00 5.75 320 IN
FLOW El ADD  ON .185 248.00 4.25 HKYD E1
DL .185 248.00 4.25 .
DN 1.024 L 247.00 21.46 150 IN
Fl 15" BYPASS PONDrt UN .482- 245.00 12.31 120 IN
Pl 15" BYPASS .482 245.00 11.68 120 OUT
: DIVERT DL 471 245,00 8.57
DN .617 246.00 11.53 13¢ IN
P2 PONDrt UN .617 246.00 11.53 130 IN
P2 .617 246.00 11.51 130 ouT
DL~ L617 246.00 11.51
DN .778 247 .00 16.44 140 IN
CS/N:. 40YXYWH3GYBA Sfan Dieguito Engineering, Inc.



Type. ... Executive Summary (Links) Page 3.03

Fame. ... Watershed o Event: 100 yr

File.... U:\ldata\engineering\4357_ R\HYDROLOGY\detention\post detention total system.ppw
Storm... 100 Tag: 100

NETWORK SUMMARY -- LINKS
{UN=Upstream Node; DL=DNstream End of Link; DN=DNstream Node)
{Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

- HYG Vol - Peak Time Peak Q
Link ID Type ac~£ft Trun. min cfs End Points
P3 PONDIt UN 778 247.00 16.44 140 N
B3 ) .783 L 247.00  16.42 140 ouT
DL .783 L 2477.00 le.42
DN 1.024 L 247.00 21.46 150 IN
pé : PONDrt UN 1.024 L 247.00 21.46 150 N
P4 1.021 L 247200 21.46 150 ouT
DI, 1.021 L 247.00 21.4%6
DN 1.021 L 247,00 21.46 1860
‘PS5  LOW FLOW PONDrt UN ' 175 245.00 7.94 220 - IN
P5 LOW FLOW 175 246.00 7.44 220 ouT
DIVERT DL . .147 246.00 2.57
DI¥ .617 246,00 11.53 130 IN
P6 PONDrt UN .059 246.00 5.75 320 IN
P66 ’ 059 248.00 3.01 320 CuT
DL .059 248.00 3.01 ‘
DN Rara:i 247.00 16,44 140 IN
P7 WEIR OVERFLOW PONDrt UN .482 245.00 12.31 120 ' IN
P7 WEIR OVERFLOW - .482 245.00 11.68 120 ouT
’ DIVERT DL 012 245.00 2,72
“? DN L1756 245.00 7.94 220 IN
F8 RISER - PONDrt UN .175 245.00 7.94 220 IN
" P8 RISER 175 246.00 7.44 220 ouT
DIVERT DL .028 246.00 4.87 ]
DN .059 246.00 5.75 320 IiN
'S/N: 4OYXYWH3GYBA : San Dieguito Engineering, Inc.

PondPack (10.00.016.00)2:50 PM8/15/2007




Type.... Read HYG Page 4.01
Name.,.. HYD Bl ) Event: 100 yr
File.... .U:\ldata\engineering\4357 R\RYDROLOGY\detenticn\post detention total system.ppw
Storm. .. Tag: 100 '

HYG file =

HYG ID = Hyg Bl

HYG Tag =

Peak Discharge = - 12.31 cfs
Time to Peak = 245.00 min
HYG Volume = .482 ac-ft

HYDROGRAPH ORDINATES (cfs)

Time | Qutput Time increment = 7.00 min
min | Time on left represents time for first value in each row.
WWWWWWWWW E e e e e e b e e e e T o o . e o e e
.00 | .00 35 .35 36 37
3500 ¢ .38 39 .40 40 42
70.00 | .42 44 45 47 47
105.00 .50 51 .53 54 57
140.G0 | .59 63 .65 69 72
. 175.00 | .78 82 .81 96 1.11
210.00 | -1.20 1.47 1.67 2.45 3.53
245.00 | 12.31 1.97 1.32 1.03 84
280.00 | .75 67 .61 56 52
315.00 | .48 46 43 41 39
350.00 | .37 36 00
S/N: 40YXYWH3GYBA San Dieguitc Engineering, Inc.

PondPack {10.00.016.00)2;53 PM8/15/2007




Type.... Read HYG . - Page 4.02

Name.... HYD Cl C Event: 100 yr

File.... U:\ldata\engineering\4357 R\HYDROLOGY\detention\post detenticn total system.ppw
Storm... Tag: 100 )

HYG file =
HYG ID = HYG C1
HYG Tag . =
Peak Discharge = 2.76 cfs
Time to Peak = 245,00 min
HYG Volume = - .101 ac-ft
HYDROGRAFH ORDINATES (cfs)
Time | Output Time increment = 7.00 min
min | Time on left represents time for first value in each row.
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ 1_,..__________?____._.__._________._._......,.,A,._.w,,,,,,,,‘,____._______________________
.00 | .00 07 .07 08 08
35.00 | .08 08 .08 08 0%
70.00 | .09 09 .09 10 10
105.00 | .16 1l 11 .11 12
140.00 | .12 i3 .14 .15 15
175.00 | .le 17 .19 20 23
210.00 | .25 31 .35 52 57
245.00 | 2.76 41 .28 22 i8
280.00 | .16 14 .13 12 11
315.00 | .10 .10 09 09 08
350.00 | .08 .08 oo
S/N:  40YXYWH3GYBA ' San Dieguito Engineering, Inc,
PondPack (10.00.016.00)2:53 PM8/15/2007 ) ’ o




Type.... Read HYG Page 4.03
Name.... HYD C2 Event: 100 yr
File.... U:\ldata\engineering\4357 R\HYDROLOGY\detention\post detention total system.ppw

Storm... Tag: 100

HYG file =

HYG ID = HYD C2

HYG Tag =

Peak Discharge = 1.76 cfs
Time to Peak = 245.00 min
HYG Volume = .056 ac-ft

HYDROGRAPH ORDINATES {cfs}

Time | Output, Time increment = 5.00 min
; min | Time on left represents time for first value in each row.
L T e e
GO | .00 04 .04 04 04
25.00 ] .04 04 .04 G4 05
50.00 | .05 05 .05 05 05
75.00 | .05 a5 -05 05 05
100.00 | .08 06 .06 06 06
125.00 | .06 06 .07 a7 o7
150.00 | .07 08 .08 08 09
175.00 } .09 09 .10 10 11
200.00 | .12 213 .14 16 17
225.00 | 21 24 .35 53 1.76
250.00 | .28 19 .15 12 11
275.00 | .10 09 .08 07 07
300.00 1 .07 06 .06 06 05
325.00 | .05 05 .03 05 04
350.00 | .04 04 .04 Go
s S/N: 40YXYWH3GYSA : San Dieyuito Engineering, Inc.

pondPack {10.00.016.00)2:53 PM8/15/2007




Type.... Read HYG Page 5.04

Name.... HYD D1 : Eﬁent: 100 yr

File.... U:\ldatal\engineering\4357_R\HYDROLOGY\detention\post detention total system.ppw
Storm... Tag: 100 :

HYG file =
HYG ID = Hyg D1
HYG Tag =
Peak Discharge = 5.22 cfs
Time to Peak = 245.00 min
HYG Volume = 163 ac-ft
HYDROGRAPH ORDINATES {(cfs}
Time | Output Time increment = 5.00 min
. min I Time on left represents time for first value in each row.
L e [ o2 et e e e e e
: .00 | .Qo .12 .12 12 .12
25.00 | .12 .13 .13 .13 .13
50.0C | .13 ‘ w14 .14 .14 .14
75.00 | ~.15 .15 .15 .16 .16
1G0.00 | .16 .17 : .17 .18 .18
125.00 ¢ .18 ’ .19 .20 .20 .21
C150.00 | .21 22 .23 .24 .25
175.00 | .26 .27 .29 .30 .33
200.00 | .34 . .38 .41 .46 .50
225.00 | .62 .10 1.03 1.43 5.22
250,00 | .83 .55 .43 .36 .32
275.00 | .28 .26 .23 .22 .20
300.00 | .18 .18 .17 .16 .16 3
325.00 | .15 .15 S 14 .14 ©.13
350.00 | 13 .12 L1z 00 ’
3/ 40YXYWH3GYEA | . San Dieguito Engineering, Inc.

PondPack (10.00.016.00)2:54 PM8/15/2007




Type.... Read HYG : Page 4.05
Name.... HYD D3 Tag: 100 ) Event: 100 yr
File.... U:\ldata\engineering\4357 R\HYDROLOGY\detention\post detention total system.ppw

Storm... Tag: 100

i HYG file =
' HYG TD = HYG D3
- HYG Tag =
Peak Discharge = .88 cfs
Time to Peak = 246.00 min
HYG volume = .031 ac~ft

' HYDROGRAPH ORDINATES (cfs)

Time | Output Time increment = 6.00 min
min | Time on left represents time for first value in each row.
_________ l o o e e e i itk A i T e e e et o e At S o e i o 08 e 0 i i
00 | .00 0z .02 0z 02
30.00 | .02 02 .03 03 03
60.00 | .03 03 .03 03 03
80.00 | .03 03 .03 03 03
120.00 | .03 04 .04 04 04
150.00 | .04 04 .04 05 05
180.00 | .05 06 .06 06 07
i 210.00 | .08 09 .10 12 17
240.00 | .25 88 .14 ase 07
270,00 | .06 05 .05 04 04
300.00 | .04 03 .03 03 03
33C.00 | .03 03 .03 0z 02
360.00 | .02 0o
S/N: 40YXYWH3GYBA San Dieguito Engineering, Inc.

. PondPack (10.00.016.00)2:54 PMB/15/2007




Type.... Read HYG . Page 4.06
Name.... HYD El1 . Event: 100 yr
File.... U:\ldatalengineering\4357_ R\HYDROLOGY\detention\post detention total system.ppw

Storm... Tag: 100

BYG file =

HYG TID = HYD El

HYG Tag =

Peak Discharge = 4.25 cfs
Time to Peak = 248.00 min
HYG Volume = .185 ac-ft

HYDROGRAPH ORDINWATES {(cfs}

Time | Output Time increment = 8.00 min
min | Time on left represents time for first value in each row.
wwwwwwwww |.rw.."________._.._______.—,.wwmw...m.._______-.__._.._._________-.......-.uwmwv—w-m
0O | .00 13 .14 14 14
40.00 } .15 15 .15 16 16
80.00 i 17 17 .18 19 19
126.00 | .20 21 .22 23 24
160.00 | .25 27 .29 32 34
200.00 | .39 42 .51 59 86
240.00 | 1.31 4.25 .69 46 346
280.00 | .30 26 .23 21 20
320.00 | .18 .17 .16 15 14
360.00 | .14 .00
S/N:  40YXYWH3GYSA : ' San Dieguito Engineering, Inc.

PondPack (10.0C.016.00)2:55 PM8/15/2007




Type.... Node: Addition Summary : : Page 5.01

Name.... 160 Event: 100 yr

File.... U:\ldata\engineering\4357 R\HYDROLOGY\detentlon\post detention total system.ppw
Storm... 10C Tag: 100

SUMMARY FOR HYDROGRAPH ADDITION
at Node: 160
HYG Directory: U:\ldatalengineering\4357 R\HYDROLOGY\detention\
Upstream Link ID Upstream Node ID HYG file HYG ID OYG tag
P4 150 IN P4 100
H INFLOWS TO 160 .
———————————————————————————————————————— Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac—-ft min - cfs
P4 100 1.021 247.00 21.46
TOTAL FLOW INTC 160
T T T T T T T e e e e Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft min cfs
: 160 100 1.021 247.00 21.46
3/N:  40YKYWH3IGYSA o San Dieguito Engineering, Inc.

PondPack (10.00.016,C0) ' 10:26 AM ' ‘ 8/16/2007




Type.... Node: Addition Summary . Page 5.02

Name.... 160 ‘ Event: 100 yr

File.... U:\ldata\engineeriﬁg\4357_R\HYDROLOGY\detention\post detention total system.ppw
Storm... 100 Tag: 100

TOTAL NODE INFLOW...

BYG file =

HYG ID = 1&0

HYG Tag = 100

Peak Discharge = 21.46 cfs
Time to Peak = 247.00 min
HYG Volume = 1.021 ac-ft

HYDROGRAPH ORDINATES (cfs)

| Cutput Time increment = 1.00 min
min ! Time on.left represents time for first value in each row.
_________ %___——_wwmww_______.__........____....-.....mww__._._.___.._._..________.._-.-‘.“ﬁw“,...‘_...._._.
00 3.25 03 .11 21 32
5.00 | 44 53 .62 69 72
10.00 | 73 73 .73 73 74
15.00 | 74 T4 iy 75 75
20.00 | 75 76 .76 76 76
25.00 i 76 77 i 77 77
30.00 | 78 78 78 79 79
35.00 | 79 79 80 80 80
40.0G0 | 81 81 .82 82 82
45,00 | 83 83 B3 83 84
50.00 | 84 84 84 84 84
55.00 i 85 85 .85 86 86
60.00 | 87 -87 .88 88 89
65.00 | 89 89 .89 89 89
70.00 | .89 89 .89 90 90
75.00 | 91 92 92 93 93
80.00 93 93 93 94 94
85.00 | 94 94 .95 96 96
90.00 | 87 9g .98 99 99
95.00 | 99 .99 1.00 1.00 1.00
100.00 | 1.01 1.01 1.02 1.03 1.03
105.00 4 1.04 1.05 1.05 1.06 1.06
110.00 | 1.06 1.06 1.07 1.07 1.08
-115.90 | 1.09 1.09 1.10 1.1¢ 1.10
120.00 | 1.11 1.11 1.12 1.12 1.12
125.00 | 1.13 ©1.13 .14 1.14 1.15
.130.00 | 1.1l6 1.17 1.19 1.20 1.21
135.60 | 1.22 1.22 1.23 1.23 1.24
146.00 ! 1.24 1.25 1.25 1.286 1.27
145.00 1.28 1.29 1.30 1.31 1.32
150.00 | ©1.33 1.33 1.34 1.35 1.36
S/N:  40YAYWH3GYSA ' : ' San Dieguito Engineering, Inc.

PondPack (10.00.016.00) ' 10:26 AM : ' 8/16/2007




Type.... Node: Addition Summary ' Pége 5.03
Name.... 160 Event: 100 yr

File.... U:\ldatalengineering\4357_R\HYDROLOGY\detenticn\post detention total system.ppw
Storm... 100 Tag: 100

HYDROGRAPH ORDINATES (cfs)
Time | Cutput Time increment = 1.00 min
min f Time on left represents time for first value in each row.
_________ ]_._._...__.__.____.__._______.________________________________________._.
155.00 | 1.37 1.38 1.32 1.40 - 1.41
160.00 | 1.42 1.43 1.44 1.45 - 1.46
165,00 |. 1.47 1.48 1.49 1.51 1,52
176.00 | 1.53 1.55 1.586 1.58 1.5¢9
175.00 | 1.61 1.62 1.64 1.65 1.69%
180,00 | - 1.68 1.69 1.71 1.73 1.75
185.00 | 1.78 1.80 1.82 1.84 1.8¢6
150.00 | 1.88 1.80 1.92 1.94 1.97
185.00 | 1.99 2.01 2.04 2.06 - 2,10
200.00 | 2.14 2.17 2.21 2.25 2.29
205,00 | 2.32 2.35 2.38 2.41 2.45
210.00 1 '2.48 2.53 2.5% 2.60 2.3
215.00 | 2.81 2.88 2.95 3.02 3.08
220.00 | 3.13 3.20 3.27 3.34 3.42
225.00 | 3.54 3.70 3.89 4.09 4.28
230.00 | 4.48 4.69 4.93 5.21 5.52
235.00 ¢ 5.83 6.16 6.50 ' 6.84 7.47
240.00 | 8.65 10.80 13.24 15.7% 18.05
245.00 .| 20.06 21.07 21.46 21.19 19.15
250.00 | 16.19 13.12 10.15 ) T.74 6.15
255.00 | 5.14 4.35 4.02 3.73 3.47
260.00 | 3.23 3.04 2.88 2.74 2.60
265.00 | 2.50 2.40 2.31 2.23 2.16
270.00 | 2.10 2.04 ©1.98 1.93 1.87
275.00 | .1.83 1,78 1.75 1.72 1.68
280.00 | 1.65 1.62 1.59 1.56 .1.53
285,00 | 1.50 1.47 1.45 1.42 1.40
290.00 | 1.38 1.37 1.35 1.33 1.31
295.00 | 1.30 1.28 1.26 1.25 1.24 -
300.00 | 1.22 1.21 1.19 1.18 1.16
305.00 | 1.15 1.14 1.13 1.12 1.10
310.00 | 1.09%9 1.08 1.07 1.06 1.05
315.00 | 1.04 1.02 1.01 1.02 1.00
320.00 | .99 .99 .98 .97 .97
325.00 | .96 .95 .94 .93 .83
330.00 | .92 .91 .91 .90 .90
335.00 | .B9 .89 ' .B8 .87 .B7
340.00 | .B6 .86 .85 .84 . B3
345,00 | .82 .81 o .81 .80 .80
350.00 | .79 .79 .78 e L
355.00 | .77 ' .17 .76 .75 .71
360.00 | .65 .56 .46 .35 .23
365.00 | .13 .06 .03 .01 . .01
37G.00 | .01 .00 .00 06 .00
38/N: A40YXYWH3GY8A : San Dieguito Engineering,. Inc.

PondPack (10.00.016.00) ‘ 10:26 AM B/16/2007




Page 9.19

Type.... Cutlet Input Data
Name.... P1 15" BYPASS
File.... U:\ldata\engineering\4357 R\HYDRCLOGY\detention\post detention total system.ppw

REQUESTED POND WS ELEVATIONS:

Min. Elev.= S 227.90 ft
Increment = 02 £t
Max. Elev.=

231.50 ft

hkhkhkhhkhkhdkhhhbhrhhhhdrhdhkdrrhdhbbrhkhhkbhhkhbtrokhdrx

QUTLET CONNECTIVITY

hdkdkhdkhkwhknxhhkhkrRrrrkrhkhkkrkkhbkkhkhk kb hkhkhkbhkhhhkdk

-—-> Forward Flow Only (UpStream to DnStream)
<--~ Reverse Flow Cnly (DnStream to UpStream)
<---> Forward and Reverse Both Allowed :

Structure No. Outfall El, ft E2, ft

Culvert~-Circular -~ CO0 ——— W 227.800 231.500
TW SETUP, DS Channel :

5/N:  40YXYWH3GYBA ) San Dieguite Engineering, Inc.
Fondrack (10.00.016.00) 10:11 AaM 8/16/2007




Type.... Cutlet Input Data Page 9.20

Name.... Pl 15" BYPASS

. . _ ) _ .
File.... U:\ldatz\engineering\4357_R\HYDROLOGY\detention\post detenticn total system.ppw

OUTLET STRUCTURE INPUT DATA

Structure ID
Structure Type

No. Barrels
Barrel Diameter
Upstream Invert
Dnstream Invert
Horiz. Length
Barrel Length
Barrel Slope

OUTLET CONTROL DAT
Mannings n ’
Ke :

Kb

Kr )

HW Convergence

co

Culvert-Circular

AL,

1

I

1.2500

227.90.

204.00
210.060
211.36
.11381

.0150
.50C0

.030822

INLET CONTROL DATA...

Equation form
Inlet Control
Inlet Control
Inlet Control
Inlet Contrel
Tl ratio (HW/D)
T2 ratio ({HW/D)
Slope Factor

Calc inlet only

O R R

It

1l

i

Yes

-5000
.001

1
.0098
2.0000
.G3980
. 6700
1.103
1.250
-.500

ft
ft
ft
fr
£t
ft/ft

{forward entrance loss)
(per ft of ful; flow)
(reverse entrance loss)

+/~ ft

Use unsubmerged inlet contreol Form 1 egu. below T1 elev.
Use submerged inlet control Form i equ. above T2 elev.

In transition zcne between unsubmerged and submerged inlet control,

* interpolate between flows at 71 & T2. .,

At T1 Elev = 229.28 ft ---> Flow = 4.80 éfs

At T2 Elev =  229.46 ft ---> Flow = 5.49 cfs

S/N:  40YXYWH3GYBA San Dieguito Engineering, Inc.
8/16/2007.

PondPack {10.00.01¢.00}

10:11 AaM




Type.... Outlet Input Data _ Page 9.21
Name.... P1 15" BYPASS :

Fite.... U:\ldata\engineering\4357_R\HYDROLOG?\detention\post detention total system.ppw

QUTLET STRUCTURE INPUT DATA

Structure ID = TW ]
Structure Type = TW SETUP, DS Channel

FREE OUTFALL .CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. ..

Maximum Tterations= = 40
i ) Min. TW tolerance = .01 £t
! Max. TW tolerance = .01 £t
‘Min, HW tolerance = .01 £t
Max. HW tolerance = .01 ft
Min. Q tolerance = .00 cfs
Max. Q tolerance = .00 cfs
L
S/N:  A0YXYWH3IGYSBA ’ : *  8San Dieguito Enginsering, Inc.

PondPack {10.00.016.00) ' 10:11 &AM . 8/16/2007




Page 9.38

Type.... Outlet Input Data
Name.... PZ
File.... U:\ldata\engineering\4357 R\HYDROLOGY\detention\post detention total system.ppw

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 204.00 £t
Increment = .01 ft
Max. Elev.= 210.00 ft

hkchkkkhkhhkhdknhkkhhhddkdhhkhhhhkhhhkkrrhrhkhkhhidhkdddk

OUTLET CONNECTIVITY

R SRS A R R R LSRR R RS E E SRR R R

—=-> Forward Flow Only (UpStream tc DnStream)
<--- Reverse Flow Only (DnStream tc UpStream)
<~--—-> Forward and Reverse Roth Allowed

Structure No. cutfall El, ft E2, ft

Culvert—Circular
TW SETUP, DS Channel

co - -==>  TW 204,000 210,000

San Dieguito Engineering, Inc.

S/N:  A0YXYWH3GYBA
8/16/2007

PondPack {10.00.016.00) . 10:12 AM




Type.... Outlet Input Data Page 9.39
Name, .,. P2
File.... Ui\ldata\ehgineeriné\@357_R\HYDROLOGY\detention\post detention total system.ppw

CUTLET STRUCTURE INPUT DATA

Structure ID
Structure Type

No. Barrels
Barrel Diameter
Upstream Invert
Dnstream Invert
Horiz. Length
Barrel Length
Barrel Slope

QUTLET CONTROIL DAT
Mannings n

Ke '

Kk

Kr )

HW Convergence

Equation form
Inlet Control K
Inlet Control M
Iniet Control c
Inlet Control ¥
Tl ratio (HW/D) -
T2 ratio (HW/D)
Slcpe Factor

8

Co

Culvert-Circular

A.. .

it

1l

#

il

.0130

.5000
.012411
.5000
.001

INLET CONTROL DATA...

1
.0098
2.0000
.03980
L6700

2 1.083
1.240
-.500

ft
ft

ft

ft

ft
ft/ft

{forward entrance loss}
(pexr £t of full fiow)}
{reverse entrance loss)

+/~ £t

Use unsubrierged inlet control Form 1 equ. below Tl elev.
Use submerged inlet control Form 1 equ. above T2 elev,

In transition zone between unsubmerged and submerged inlet control,
interpolate between. flows at Tl & T2...

At Tl Elev = 206,19 ft ---> Flow = ©15.55 cfs
At T2 Elev = 206.48 £t ~—-> Flow = 17.77 cfs
S/N: 40YXYWH3GYBA San bieguito Engineering, Inc.
PondPack (310.00.016.00) 10:12 AM 8/16/2007




Type.... Outlet Input Data ' Page 9.40

Name.... P2
File.... U:\ldatal\engineering\4357 R\HYDROLOGY\detenticn\post detention total system.ppw
QUTLET STRUCTURE I‘NPUT DATA
Structure ID = TW
Structure Type = TW SETUP, DS Channel
FREE QUTFALL CONDITIONS SPECIFIED
CONVERGEN.CE TOLERANCES. ..
Maximum Tterations= 40
Min. TW tolerance = .01 ft
Max. TW tolerance = .01 £t
Min. HW tolerance = .01 £t
Max. HW tolerance = .01 ft
Min. Q tolerance = .00 cfs
Max. Q tolerance = .00 cfs
S/N: A40YXYWH3GYSA . San Dieguito FEngineering, Inc.

PondPack (10.00.016.00) 10:12 AM 8/16/2007




Type.... Outlet Input Data ' . Page ©2.93
Name.... P3

File.... U:\ldata\engineering\4357 R\HYDRCLOGY\detention\post detention toctal system.ppw

REQUESTED POND W3S ELEVATIONS:

Min. Elev.= 189.00 ft
Increment = 01 ft
Max. Elev.= 1%85.50 ft

Fod e ek ek ok S sk ke o R ek R
OUTLET CONNECTIVITY

Sk k ok kkkk Ak ko kkkk ok k ko k ok kk ko kh ko kkk ok ok ok k& ok

-—-» Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only {(PnStream to UpStream)
Lo > Fo;ward and Reverse Both Allowed

Structure No. Outfall Ei,-ft E2, ft

Culvert-Circular co ——— THW 189.000 195.500
TW SETUP, DS Channel

S5/N: 40YXYWH3GYBA . . San Dieguito Engineering, Inc.
PondPack (10.00.016.00) 10:13 AM 8/16/2007




Type.... Outlet Input Data
Name.... P3 )
File....

Page 9,94

U:\ldata\engineering\4357 R\HYDROLOGY\detention\post detention total system.ppw

‘Horiz.

OQUTLET STRUCTURE INPUT DATA

Structure ID
Structure Type

Cco
Culvert-C

ircular

No. Barrels
Barrel Diameteg
Upstream Invert
Dnstream Invert
Length
Barrel Length
Barrel Slope

[

QUTLET CGONTROL DATA. ..

Mannings n

Ke

Ko

Kr

HW Convergence

]

.0130
. 3000
.009217
-5000
.001

INLET CONTROL DATA...
- Bguation form

Inlet Control K
Inlet Contrel M
Inlet Contrel c
Inlet Control ¥
Ti ratio (HW/D)
T2 ratio (HW/D)
Slope Factor

If

#

I

1
.0098
2.0000
.03980
. 6700
1.109
1.2586
-.500

ft
ft
ft
£t
fr
ft/ft

{forward entrance loss)
{per ft of full flow)
{(reverse entrance loss)

+/- ft

Use unsubmerged inlet control Form 1 equ. below Tl elev,

Usa

submerged inlet control Form 1 cqu.

above T2 elav.

In transition zone between unsubmerged and submerged inlet control,
interpolate between flows at Tl & T2... :

At Tl Elev = 191.77 £t ~~~> Flow = 27.16 cfs

At TZ Elev = 152.14 ft. ---> Flow = 31.05 cfs

S/N:  40YXYWH3GYS8A San Dieguito Engineering, Inc.
10:13 AM '

PeondPack {(10.00.016.00)

8/16/2007



Type.... Cutlet Input Data ‘ Page 9.95

Name.... P3
File.... U:\idata\engineering\4357 R\HYDROLOGY\detention\post detention total system.ppw
QUTLET STRUCTURE INPUT DATA
Structure ID = TW .
Structure Type = TW SETUP{ DS Channel
FREE OUTFALL CONDITIONS SPECIFIED
CONVERGENCE TOLERANCES. ..
Maximum Iterations= 40
Min. TW toclerance = .01 ft
Max. TW tolerance = .01 ft
Min. HW tolerance = .01 ft
Max. HW tolerance = .01 ft
; . Min. Q tolerance = .00 cfs
j ‘ - Max. 0 tolerance = .00 cfs
-
5/N:  A0YXYWHIGYSA ' " San Dieguito Engineering, Inc.

PondPack (10.00.016.00) 10:13 AM : 8/16/2007




Type.... Outlet Input Data ' ‘ Page 9.153

Name.... P4

File.... Ur\ldata\engineering\4357 R\HYDROLOGY\detention\post detention total system.ppw

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 196.00 ft
Increment = 1.00 £t
= 196.50 ft

Max. Elev.

khkkhkhhhohdhkhbhhbrhbxdhdohxdhhkbhdhhdtrxbbrddradhrxtdrx

OQUTLET CONNECTIVITY

FhEERA AKX AT AT AR I AA AT AT AR AT bR Rhkhd ok kok kok ook dkokohowe b w

-—~=~> Forward Flow Cnly (UpStream to DnStream)
<--- Reverse Flow Only (PnStream to UpStream)
<---> Forward and Reverse Both Allcowed

Structure No. Outfall El, ft E2, ft

Culvert-Circular Q0 mea> TH 183.500 196.500
TW SETUP, DS Channel o ,

S/N: 40YXKYWH3GYSA ' ) ‘ S5an Dieguito Engineering, Inc.
PondPack (10.00.016.00) 10:14 AM 8/16/2007

.




Type.... Cutlet Input Data Page 9.154
Name.... P4 h

File.... U:\ldata\engineering\43ST_R\HYDROLOGY\detention\post detention total system.ppw

OUTLET STRUCTURE INPUT DATA

Structure ID = C0
Structure Type = Culvert-Circular
No. Barrels = 1
Barrel Diameter = 2.5000 ft
Upstream Invert = 183.50 ft
. Dnstream Invert = = 182.00 ft
Heriz. Length = 24.00 £t
Barrel Length = 24.05 ft
Barrel Slope = L06250 ft/ft
OQUTLET CONTROL DATA..
Mannings n = L0130
Ke = L5000 (forward entrance loss)
Kb = .0069217 - (per ft of full flow)
Kr = .5000 (reverse entrance 10s8s)
HW Convergence = .001 +/- ft

INLET CONTRCL DATA...
Equation form = 1

Inlet Control K = 0098
Inlet Control M = 2.00C0
Inlet Control ¢ = .03980
Inlet Control Y = . 6700
Tl ratio (HW/D) = 1.129
T2 ratio (HW/D) = 1.276
. 8lope Factor = -. 500

Use unsubmerged inlet control Form 1 equ. below Tl elev.
Use submerged inlet contrcl Form'l equ. above T2 elev.

In transition zone between unsubmerged and submerged inlet control,
" interpolate between flows at Tl & 7T2.

At T1 Blev = 186.32 ft -—-—-—-> Flow = o 27.16 efs
At T2 Elev = 186.69 ft ~~~> Flow = 31.05 cfs
S/N: 40YXYWH3GYBA _ . San Dieguito Engineering, Inc.
PondPack (10.00.016.00) . 10:14 AM 8/16/2007




Type.... Outlet Input Data - ‘ Page 9.155

Name.... P4
File.... U:\ldata\engineering\4357AR\HYDROLOGX\detention\post detention total system. ppw
QUTLET STRUCTURE INPUT DATA
‘ Structure TID = TW , '
Structure Type = TW SETUP, DS Channel
FREE OQUTFALL CONDRITIONS SPECIFIED
CONVERGENCE TOLERANCES. ..
Maximum Iterations= 30
Min. TW tolerance = .01 ft
Max. TW tolerance = .01 £t
) Min. HW teolerance = .01 £t
: Max. HW tolerance = .01 ft
% Min. Q tolerance = .10 cfs
Max. @ tolerance = .10 cfts
3/N: 40YXYWH3GYS8A ) San Dieguito Engineering, Inc.

PondPack {10.00.016.00) - 10:14 AM 8/16/2007




Type.... Outlet Input Data Page 9.153
Name.... P4
File.... U:\ldata\engineering\4357 R\HYDROLOGY\detention\post detention fotal system.ppw

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 196,00 ft
Increment = 1.00 £t
Max. Elev.= 196.50 ft

Kk kk ok ok ke hkk hkok ke kokkk ko h ok ok ok kR ok ko kb ko k
QUTLET CONNECTIVITY

KRR KRKKK KRk kR RRRET KL kKKK TR E A xR L h ok

---> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<-—-> Forward and Reverse Both Allowed

Structure No. . Outfall El, ft

" Culvert-Circular coO --=-> TW  183.500
TW SETUP, DS Channel

196.500

S/N:  40YXYWH3GYSA |
PondPack (10.00.016.00) : 10:14 AM

San Dieguito.Engineering, Inc.
8/16/2007




Type.... Outlet Input Data ' Page 9.154

Name.... P4

File.... U:\ldata\engineering\4357 R\HYDRCLOGY\detention\post detention total system.ppw

QUTLET STRUCTURE INPUT DATA

Structure ID = C0

Structure Type = Culvert-Circular

No. Barrels = 1

Barrel Diameter = 2.5000 ft

Upstream Invert = 183.350 ft

Dnstream Invert &= 182.00 ft

Horiz. Length = 24.00 ft

Barrel Length = 24.05 ft

Barrel Slope = .06250 fo/ft

OUTLET CONTROL DATA...

Mannings n = L0136

Ke = © L5000 (forward entrance loss}
Kb = .009217 (per ft of full flow)
Kr = .5000 (reverse entrance loss)

HW Convergencé L0001 +/- ft

INLET CONTROL DATA...
Bquation form = 1

Inlet Control K = .0098
Inlet Contrel M = 2.0000
Inlet Contrel c = . 03980
Inlet Control Y = L6700
Tl ratio (HW/D) = 1.129
T2 ratio (HW/D) = 1.276
Silope Factor = - —.500

Use unsubmerged inlet control Form 1 equ. below Tl elev.
Use submerged inlet control Form 1 equ. above T2 eélev.

In transition zone between uﬁsubmerged and submerged inlet contrecl,
interpolate between flows at T1 & T2...

At T1 Elev = 186.32 ft ——-> Flow = 27.16 cfs

At T2 Elev = 186.69 ft —---> Flow =- 31,05 cfs

S5/N: 40YXYWH3GYSA . San Dieguitc Engineering, Inc.
. PondPack (10.00.016.00) 10:14 AM 8/16/2007




Type.... Cutlet Input Data Page 9.155

Name.... P4
File.... U:\ldata\engineering\4357 R\HYDROLOGY\detention\post detention total system.ppw
OUTLET STRUCTURE INPUT DATA
Structure ID = TW-
Structure Type = TW SETUP, DS Channel
FREE OQUTFALL CONDITIONS SPECIFIED
CONVERGENCE TOLERANCES...
Maximum Iterations= 30
Min. TW tolerance = .01 ft
Max. TW tolerance = .01l ft
Min. HW tolerance = .01 £t
Max. HW tolerance = .01 ft .
Min. Q tolerance = .10 cfs
Max. Q tolerance = .10 -cfs
S/N: 40YXYWH3GYSA ' San Dieguito Engineering, Inc.

PondPack (10.0C0.016.00} 10:14 aM . 8/16/2007




Page 9.158

Type.... Outlet Input Data
Name.... P5 LOW FLOW
File.... U:\ldatalengineering\4357_R\EYDRCLOGY\detenticnipost detention total system.ppw

REQUESTED POND W8 ELEVATIONS:

Min. Elev.= 206.50 £t
Increment = .02 ft
Max. Elev.= 211.00 £t

FhhkhkhkdrbhhkharhhAhbaokhh bbbk hrdhhhhhbkFhdhhhhhhbdhhkxkx

QUTLET CONNECTIVITY

kkhkdkhkhhkbhdhkkhhbhkhhbhhkhkdhbhhhdbxbdbrrrdbadrbhdrdrorihd

-~-> Forward Flow Only (UpStream,to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed

Structure No. Qutfall El, ft E2, ft

Culvert-Circular co ——— W 206.500 211.000
TW SETUP, DS Channel

3an Dieguitc Engineering, Inc.

S/M:  40YXYWH3GYSA -
8/16/2007

PondPack (10.00.016.00) T10:14 AM




Type. ...
Name....

Fila....

Cutlet Input Data
P5 LOW FLOW

Page 9.159

U:\ldata\engiheering'4357 R\HYDRCLOGY\detenticn\post detention total system.ppw

QUTLET STRUCTURE INPUT DATA

Structure ID
Structure Type

Ne. Barrels-
Barrel Diameter
Upstream Invert
Dnstream Invert
Horiz. Length
Barrel Length
Barrel Slope

co

Culvert-Circular

.B300
206,50
204.00

93.00

93.03
.02688

CUTLET CONTROL DATA...

Mannings n

Ke :

Kb

Kr

HW Convergence

L0110
.5000
-028708
.5000
.001

INLET CONTROL DATA...

Equation form
Inlet Control K
Inlet Control M
Inlet Control c
Iniet Control Y
Tl ratio (HW/D)
TZ ratio (HW/D}
Slope Factor

i

i)

1
L0098
2.0000
.03880
.6700
1.147
1.293
-.500

ft
ft

ft

ft

it
ft/ft

(forward entrance 1oss)
(per ft of full ‘flow)’
(reverse entrance loss)’

+/- ft

Use unsubmerged inlet control Feorm 1 egu. below T1 elev.
submerged inlet control Form 1 equ.

Use

above T2 elev.

In transition zone between unsubmerged and submerged inliet control,
interpolate between flows at Tl & T2...

PondPack (10.00.016.0C)

10:14 AM

At T1 Elev = 207.45 ft ---> Flow = 1.73 cfs
At T2 Elev = 207.57 ft ---> Flow = 1,97 ¢fs
' 3/N: 40YXYWH3GYSA San Dieguito Engineering, Inc.
8/16/2007



Type.... Outlet Input Data Page 9.160
Name.... P> LOW FLOW
File.... U:\ldata\engineering\4357 R\HYDROLOGY\detention\post detention total system.ppw

Structure ID
Structure Type

CUTLET STRUCTURE INPUT

DATA

CONVERGENCE TOLERANCES...

TW SETUP,

FREE OUTFALL CONDITIONS SPECIFIED

DS Channel

PondPack {10.00.016.00)

Maximum Iterations= 40
Min. TW tolerance = .01 ft
Max. TW tolerance = .01 ft
Min, HW tolerance = .01 ft
Max. HW tolerance = .01 ft
Min., @ tolerance = .00 cfs
Max. @ tolerance = .00 cfs’
S/M: 40YXYWH3GYS8A San Dieguito Engineering, Inc.
10:14 AM 8/16/2007



Page 9.181

Type.... Cutlet Input Data
Name.... P6
File.... U:\ldata\engineering\4357 R\HYDROLCGY\detention\post detention total system.ppw

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 196.00 ft
Increment = 1.00 ft
Max. Elev.= 196.50 ft

**************‘k****************************‘k.**

OUTLET CONNECTIVITY

EE R RS AT R S A LA SRS SRR LRSS LR ERE SR LR LR RS

~--=> Forward Flow Only {(UpStream to DnStream)
<-—~ Reverse Flow Only (DnStream to UpStream}
<-—-> Forward and Reverse Both Allowed

Structure . No. Cutfall El, ft

User Defined Takle uo -——> ™ .000
TW SETUP, DS Channel

196.500

S/N: 40YXYWH3GYSA
PondPack (10.00.016.00) . _ 10:14 &M

San Dieguito Engineering, Inc.
8/16/2007




Type.... Cutlet Input Data ' Page 9.182

Name, ... P6
File.... U:\1data\engineéring\4357wR\HYDROLOGY\detention\post detention total system.ppw
QUTLET STRUCTURE INPUT DATA
Structure ID = U0
Structure Type = User Defined Table
ELEV~-FLOW RATING TABLE
Elev, ft Flow, cfs
196.00 0o
196.10 28
196.20 .80
196,30 1.48
196.40 2.28
196.50 3.18
Sﬁructure ID = TW
Structure Type = TW SETUP, DS Channel
FREE OUTFALL CONDITIONS SPECIFIED .
CONVERGENCE TCOLERANCES. ..
" Maximum Iterations= 40
Min, TW tclerance = .01 ft
Max. TW tolerance = .01 ft
Min, HW tolerance = .0l £t
Max. HW tolerance = .01 £t
Min. ¢ tolerance = .00 cfs
Max. @ tolerance = .00 cfs
5/N:  40Y¥YXYWH3GYBA ' ‘ San bieguito Engineering, Inc.

PondPack (10.00.016.00) i0:14 aM . _ - B/16/2007




Type.... Cutlet Input Data Page 9.185

Name.... P7 WEIR OVERFLOW

File.... U:\ldata\engineering\4357 R\HYDROLOGY\detention\post detention tctal system.ppw

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 227,50 ft

] . : Increment .01 ft
Max. Elev. 231.50 ft

It

R R R R R LR AL A R R
CUTLET CONNECTIVITY

*****'k‘k*‘k*******‘k***‘k*‘k********************‘***

F o --—=> Forward Flow Only (UpStream to DnStream)
<-—— Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed

No. ocutfall El, ft  E2, ft

[P A o ks

TW ~  230.700 231.500

Structure

Weir-Rectangular WO -——>
TW SETUP, DS Channel

San Dieguito Engineering, Inc.

S/N:  4A0YXYWH3GYBA
8/16/2007 .

Pondpack (10.00.016.00)

10:15 aM.




Type.... Outlet Tnput Data ‘ Page 9.186
Name.... P7 WEIR OVERFLOW

File.... U:\ldata‘engineering\4357_R\HYDROLOGY\detention\post detention total system.ppw

OUTLET STRUCTURE INPUT DATA

Structure ID = WO
Structure Type = Weir-Rectangular
# of Openings = 1 -
Crest Elev. = 230.70 £
Weilr Length = 33.00 £t
Weir Coeff. = 3.000000
A
. Weir TW effects {Use adjustment equation}
Structure ID = TW
" Structure Type = TW SETUP, DS Channel

FREE QUTFALL CONWDITIONS SPECIFIED

CONVERGENCE TOLERANCES. ..

Maximum Iterationg= 30

Min. TW tolerance = .01 ft
Max. TW tolerance = 01 £t
Min. HW tolerance = .01 £t
Max. HW tolerance = .01 £t
Min. @ tolerance = .10 efs
Max. Q tolerance = .10 cfs

S/N:  40YXYWH3GYBA ) San Dieguito Engineering, Inc.

PondPack (10.00.016.00) 10:15 AM 8/16/2007
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Scenario: Base

OUTLET

Title: Clotfelter/TM 5406 : : Project Engineer: B L Munson
u\.. 357 _nhydrelogy\stormecad\d357.stm . SDE StormCAD v5.6 [05.06.005.00]
08/16/07 12:34:15 PM © Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1




Scenario: Base

Node Report
Label] System System { System | Additionat | Upstream | Total | Ground | Rim Hydraulic | Hydraulic PDeseription
) Flow Time | Intensity { Rational Flow Additional [System|Elevation|Elevation| Grade Grade :
{min) (infhr) Flow (cfs) Flow Flow (ft) (ft} Line In Line Qut
{cfs). _ {efs) | (cfs) A @ |

120 0.00 0.00{ 0.00 8.96 0.00] 896 231.50} 231.50 229.50 229.05

130 | 0.21 0.00 0.00 . .| 11.53} 210.00| 210.00 205.63 205.22

140 0.31 0.00 0.00 2.76 14.54) 17.30] 194.80| 194.80 191.75 191 .41

150 0.35 0.00 0.00 6.01 17.30] 23.31} 195.00| 195.00| 186.22 185.64

160 0.45 0.00 0.00 . 23.31] 185.00[ 186.00| 183.50 183.50

220 0.001 . 0.00] . 0.00 2.57 . 0.00) 257) 211.00; 211.00 207.42 207.21

320 0.00 0.00 0.00| 3.01 - 0.00] 3.01| 196.00( 196.00 194.71 104.61

Title: Clotfelter/TM 5406 ) ' Project Engineer: B L Munson
w357 _nhydrology\stormeadw357.stm SDE StormCAD v5.6 [05.06.005.00]

08/16/07 12:43:22 PM © Bentley Systerns, Ine. Haestad Methods Solution Center Watertown, CT 06795 Cm) +1-203-755-1666 Page 1 of 1




Scenario: Base

Pipe Report -

Label | Upstream | Down- | Total | Length | Slope | Section | Mannings | Upstream | Downstream Upstream | Downstream Hydraulic | Hydraulic | Velocity |Description
Node stream | System {ft (ft/ft) Size n Invert Invert Grourd Ground Grade Grade Out
. Node Flow . Elevation | Elevation Elevation Elevation Line in Line Out {fi/s)
(cfs} . {ft) ] 1) {f) {ft) (fty
P-1 120 130 8.961 213.79P.111792{ 15 inch 0.013] 227.90 204.00 231.50 210.00 229.05 205.63 7.30
P-5 1220 130 2.57| 88.190.028348] 10 inch 0.011 206.50 204.00 211.00 210.00 207.21 205,63 471
P2 130 140 11.63| 107.50[0.130233] 24 inch 0.013 204.00 180.00 210.00 194.80 205.22 191.75 395
P& |320 140 3.01| 62.55{.063948| 24 inch €.010 194.00 190.00 196.00 184.80  194.61 191.75| - 1.03
P-3 140 150 17.30] 49.09.122224) 30 inch -0.013 180.00 184.00 134 80 195.00 191.41 186.22| 3.75
P-4 1150 160 T 23.31| 49.50[.010101130 inch 0.013 184.00 183.50 195.00 - 186.00 185.64 184.89 8.33

Title: Clotfelter/TM 5406 . : . . . Project Engineer: B L Munson
u\.. 357 _rhydrology\stormcadas7.stm SDE ' StorrnCAD v5.6 [05.06.005.00]

08f16/07 12;42:52 PM " ©Bentley Systems, Inc.  Haestad Methods Solution Center. Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1




~ Profile
Scenario: Base

NODE 120 - NODE 160

S.=
S o
P O
251”;_
289
Le S
=ES
Exd

Sta: 0+00 ft

120

- 73500

et 330 ()

o 22560
ol &= *
-88%=s
&deesSs . , i
o = EC £E
efizzEEs

s 21500

21000

£ 19000

= =
e W == = .
o ~28358 ﬂm%wm Bevation f)
SoEBa oSeEs
P HEETHE. 2eLER e 20500
SeEaT w CESLE
FI : QHE22EE DEzzEE
: %\mx h.@u@w FlzzzEs LhEExo
T 3,
~ = % :
= H
=a2a
2 S8g%
0. L SR
- T 195.00
“ SEzEE
~ =
[T wEro,

. 185,00
@5 = 0670101 fth ”
0400 1400 , 2400 340 5400
- Station ()

Praject Engineer: B L Munson
StormCAD v5.5 [05.06.005.00]
Page 1 of 1

Title: Clotfelter/TM 5406 :
U\ M357_nhydrotogy\stormcad\357.stm ) SDE i .
08/16/07 12:43:45 PM © Bentiey Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-16568




Profile
Scenario: Base

NODE 320 - NODE 140

[
o =
Qg
=38« g
: eT..w.g.. - O ES OOO
SO B =208 g2
[E=E oI H 5
SHEXD 22T 32
| cEESLE
S==>E5
nsSEeEaxd
195.00 Elevation (ft)
190.00 -
1+00
. Station (ff)
Title: Clotfélter/TM 5406 Project Engineer: B L Munscn
w357 nhydrologyistormcad\d 357 stm SDE

StormCAD v5.6 [05.06.005.00]

08/16/07 12:44:04 PM Page 1 of 1

© Bentley Systems, Inc.” Haestad Methods Sclution Center Watertown, CT 06795 USA  +1-203-755-1666




WEIR LOCATION

- ’




Page 9.219

Type.... Outlet Input Datsa
Name. ... PB Riser
File.... U:\ldata\engineering\4357 R\HYDROLOGY¥\detention\post detention total systém.ppw

REQUESTED POND WS ELEVATTONS:

Min. Elev.= 206.50 ft
Increment = .01 £t
= 211.00 ft

Max. Elev.

/ Dkkk ARk k kb AR R R AT AR AR AR AR AR R kR d ARk kok kb hok kok oK ok ok ok

OUTLET CONNECTIVITY

hkkhkhkhhkdkkhkhkhhbhhhhkhkhkhkkrrhhhhrhkdhkdrhkh b hbohkkkxd

—-—> Forward Flow Only ({(UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream}
<---> Forward and Reverse Both Aliowed

Structure No. Outfall El, ft EZ2, ft

207.300 211.000

Stand Pipe RO ——— W
TW SETUP, DS Channel .

San Dieguito Engineering, Inc.

S/N: 40YXYWH3GYBA.
8/16/2007

PondPack (10.00.016.00) ' 10:15 aM



Type.... Outlet Input Data Page 8.220

Name.... P8 Riser

File..,. U:\ldata\engineering\4357_R\HYDROLOGY\detention\post detenticn total system.ppw -

QUTLET STRUCTURE INPUYT DATA

Structure ID = RO

Structure Type = Stand Pipe

# of Openings = 1
Invert Elev. . = 207.30 ft
Diameter = 1.0000 ft
Orifice Area = .7854 sqg.ft
Orifice Coeff. = 5.370
Weir Length = 3.14 ft
Weir Coeff. = 3.000

K, Reverse = 1.000
Mannings n = .0000
Kev,Charged Riser = .000°
Weir Submergence = No

Orifice H to crest= Yes

Structure ID THW
Structure Type TW SETUFP, DS Channel

FREE OQUTFALL CONDITIONS SPECIFIED

i

CONVERGENCE TOLERANCES. ..

Maximum Iterations= 30
" Min. TW tolerance = .01 £t
Max. TW tolerance = .01 ft
Min. HW tolerance = .01 ft
Max. HW tolerance = .01 ft
‘Min., Q tolerance = .10 cfs
Mdx. Q tolerance = .10 cfs
S/N: 40YXYWH3GYSA : San Dieguito Engineering, Inc.

PondPack (10.00.016.00) 10:15 AM 8/16/2007



HYDRAULIC CALCULATIONS
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Type.... Multiple Outfall Rating Curves Page 9.12

Name.... 220
File.... U:\ldata\engineering\4357 R\HYDROLOGY\detention\post detention total system.ppw
TOTAL POND OUTFLOW CUORVE FCR MULTIPLE QUTFALLS®
Contributing Cutfalls:
Outfall 1: PS5 LOW FLOW 100 {P5 LOW FLOW)
Outfall 2: P8 RISER 100 (P8 Riser) ‘
POND HW OUTFALL 1 CUTFALL 2 TOTAL .
Elev, ft Flow, cfs Flow, cfs Flow, . cfs
207.88 2.48 T 4,16 6.64
207.89 2.48 4.27 6.76
207.90 2.51 4.38 6.89
- 207,91 2.52 4.49 7.01
207.92 2.54 4.60 7.14 Qour = 41 CFS
©207.93 2.55 4,71 7.26 )
207.94 2.57 4.83 7.3 '
207.95 - 2.58 4.94 7.52 C? = 2.57CFS
207.96 2.59 5.05 7.65 :? 2
207.97 2.61. 5.17 7.78
207.98 2.62 5.28 7.91 -
207.99 o 2.64 5.40 8.04 ng - Lﬁg?‘m
208.00 2.65 5.52 8.17 :
208.01 2.66 5.64 8.30
208.02 2.68 5.76 8.44
| 208.03 2.69 5.88 8.57
' 208.04 2.71 6.00 8.71
: 208.05 2.72 6.12 8.84
208.06 2.73 6.24 8.98
~208.07 2.75 6.37 9.11
208,08 2.76 6.49 9.25
208.09 2.7 6.62 9.39
208.10 2.79 6.74 9.53
208.11 2.80 : 6.87 9.67
7 - 208.12 2.81 7.00 9.81
208.13 2.82 7.13 9.95
208.14 2.84 7.26 10.09
208,15 2.85 ©7.38 : 10.24
208.16 2,86 - 7.52 10.38.
208.17 2.88 7.65 10.52
208.18 . 2.89 7.78 10.67
208.19 2.90 7.91 10.82
208.20 : 2.91 8.05 10.96
208.21 2.93 8.18 11.11
208,22 2.94 8.32 11.26
208.23 2.95 8.45 11.41
208.24 2.97 8.59 11.55
208.25 2.98 ‘ 8.73 11.70
i 208.2¢6 2,99 8.86 11.85
‘ 208.27 - 3.00 9.00 12.00
208.28 3.01 9.14 S 12.16
.. 208.29 3.03 9.28 12.31
: 208.30 . 3.04 9.42 12.486
208,31 3.05 9.57 12.62
208.32 3.06 9.71 12.77
. 208.33 3.07 9.85 12.93
S/N: 40YXYWH3GYSA ) ’ San Dieguito Engineering, Inc.
PondPack (10.00.016.00) 11:57 BM ~ 8/16/2007



PASEQ ARBOLADO
CURB INLET CALCULATIONS
TM 5406  8-10-2007

| BASIN [ Qoo (CFS) [ L (FEET) | d (FEET) ]

I, (220) = D,+B, BYPASS 7.44 1 049
I, (320) = Dy+D, BYPASS 3.0t 9 0.5
Is (150) = C2+E, . 6.01 7 0.49

U\idatalengineeringWd357_R\HYDROLOGYW357CURB INLET CALCS. xis
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Figure 4-3  Sample Inlet Control Nomograph

San Disgo County Drainage Design Manual (July 2005}
Page 4-6 o




Chapter 7. Energy Dissipation

velocities to non-erosive or pre-project levels. In these cases, the engineer shail apply a
reasonable design procedure to determine an appropriate riprap design. :

7.3.1.1 San Diego Regional Standard Drawing

Apron Length and Width. Riprap apron length and width are a function of the diameter or vertical
dimension of the outlet pipe or culvert. The apron length shall be determined using the following
equation, with a minimum length of 10 feet: ' : :

L =4D, . o ‘ (7-1)

= minimum riprap apron length (ft); and
D, - = diameter or width of culvert or storm drain (ff).

- Where there is a well-defined channel downstream of the apron, the bottom width of the riprap
‘apron shall be at least equal to the bottom width of the channel. The riprap apron shall extend at

- least one foot above the maximum tailwater elevation or the computed water surface elevation,
- whichever is greater. The side slopes of the riprap-apron shall be 3H :1V whenever practical, but

in no case be steeper. than 1.5H:1V,

Where there is no well-defined channel downstream of the apron, the upstreani width of the
riprap apron shall be equal to twice the width of conduit or the width of the headwall, whichever
is greater. The downstream width of the riprap apron shall be at least the width of the upstream

end of the apron, plus one conduit diameter (D,) on each side. Figure 7-1 illustrates the layout of
- the San Diego regional standard riprap apron. - :

. Riprap Size and Thickness. Flow energy ‘governs ‘the size of the riprap used for energy

dissipation.  The San Diego Regional Standard Drawings use exit velocity as a surrogate for flow

_energy (Table 7-1). Riprap apron thickness shall be at least 1.5 times the nominal ds; of the

" 'specified riprap. “Riprap shall be placed 6ver a geotexiile filfer fabric; and 4 filter blanket material

shall be placed under. the fabric as appropriate. The equivalent diameter of stone {(dsp) shall not
cxceed the diameter or vertical dimension of the outlct pipe, and the dimensions of ke riprap
apron shall be adjusted to accommodate the required stone size. o o

Table 7-1 - Rock Size for Riprap Aprons at Storm Drain Outlets

Qutlet Velocity (ft/s) " Rock Classification Size of Stone, ds (ft) @
) 610 No. 2 Backing ' 07 -
——m 10412 - % Ton ' 18
12-14 "~ %Ton 23 -
14-16 o 1Ton . . .29
16-18 ' 2 Ton : 36

“ Assumes speific weight of 165 IbAY. The designer shall take care fo apply a unit weight that is
. applicable to the typé of riprap specified for the project, and adjust their calculations if necessary.

7.3.2 _ Stilling Basins _ ‘
There are a numbér_of additional types of stilling basins, and it is' beyond the $copc of this

Manual to provide detailed information on cach of them. Information about their proper
application and design can be obtained from a number of sources, including the FHWA
Hydraulic Design of Energy Dissipaters for Culverts and Channels (HEC-14), the U.S. Army
Corps of Engineers’ Hydraulic Design Criteria and Engineer Monuals, the Bureau' of

~ San Diego County Drainage Desigh Manual _ _— ~ Page 7-2

May 2005 ' B
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